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The title of the Invention has been amended (Guidelines for Examination in the EPO, A-lll, 7-3). 

The application is published Incomplete as filed (Article 93 (2) EPC). The point in the description or the claim (s) at which the 
omission obviously occurs has been left blank. 

@ DNA molecules encoding non-A, non-B hepatitis antigens, and their use In producing said antigens. 

@ Provided herein are a DNA fragment which contains a base 
sequence coding for a non-A non-B hepatitis-specific antigenic 
protein occurring in cells of the liver affected with non-A non-B 
hepatitis, an expression vector In which said DNA fragment is 
inserted into a cloning site present downstream from a 
promoter thereof, a transform ant obtained by introducing said 
expression vector into a host and a process for producing said 
antigenic protein which comprises providing said expression 
vector, transforming a host with said expression vector, 
culturlng the transformed host and coilecing the protein 
produced therein. 
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DNA FRAGMENTS CODING FOR ANTIGENS SPECIFIC TO NON-A NON-B HEPATITIS. EXPRESSION 
VECTORS CO NT AINING SAID DNA FRAGMENTS, TRANSFOR MANTS AND PROCESS FOR PR O DUCING 

SAID ANTIGENS 



BACKGROUND OF THE INVENTION 
Reld of the Invention : 

The present Invention generally relates to the production of an antigen specific to non-A non-B hepatitis by 
recombinant DNA technology. More particularly, it relates to a DNA fragment coding for an antigen specifically 
occurring In a host affected with non-A non-B hepatitis, an expression vector containing such a DNA fragment, 
a host transformed with such an expression vector, as wen as a process for producing said antigen specific to 
non-A non-B hepatitis by culturing such a trarisfbrmant. 

Description of the Prior Art : 

Among viral hepatitises, the viral entitles of hepatitis type A and type B have been found and, accordingly, it 
has now become possible to diagnose such diseases by Immunological methods. 

Still another type of hepatitis different from the types A and B, which is called non-A non-0 type hepatitis, is 
said to be over 90<Vb of post-transfusion hepatitis: refer to NIPPON RINSHO (Japan Clinic), 35, 2724 (1977); J. 
Biol. Med., 49, 243 (1976). The pathogenic virus of the non-A non-B type hepatitis, however, has not yet been 
Identified. Only one fact which has already been established Is potential infection of human hepatitis type 
non-A non-B virus to chimpanzee: refer to Lancet I, 459 (1978); ibid., 463 (1978). 

Many workers have done various Investigations for searching an antigen-antibody system related to the 
non-A non-B hepatitis by using mainly sera from patients affected with the disease; nevertheless, no definite 
system has been found. Under these circumstances, the diagnosis of non-A non-B hepatitis should inevitably 
be effected by so-called exclusion diagnosis: that Is, whether or not the hepatitis of a patient Is type A or type 
B or other hepatitis due to a virus known to cause hepatopathy, for example, CMV, HSV, EBV, etc., Is first 
determined; and If not, the patient's hepatitis is diagnosed as non-A non-B type. Thus, such a diagnosis of 
non-A non-B hepatitis will require much time and labor. 

An antigenic protein specific to non-A non-B hepatitis and useful for the direct diagnoses of the hepatitis 
has been purified from human and chimpanzee hepatocytes affected with non-A non-B hepatitis, and a 
monoclonal antibody specific to the antigen and useful for the treatment of the non-A non-B hepatitis has also 
been proposed: refer to Japanese Patent Application Laying-open (KOKAI) Nos. 176856/86 and 56196/86. 

A targe amount of such an antigenic protein specific to non-A non-B hepatitis should be required when such 
a protein Is to be employed, for example, as a diagnostic agent. However, it Is not always appropriate to purify 
such a large amount of the antigenic protein from chimpanzee hepatocytes affected with non-A non-B 
hepatitis. 

On the other hand, In order to detect a gene coding for a specific antigen of non-A non-B hepatitis by nucleic 
add hybridization and, further, to produce such an antigen specific to non-A non-B hepatitis by the 
recombinant DNA technology, it is essential to obtain a gene fragment coding for the antigenic protein specific 
to the non-A non-B hepatitis. 

SUMMARY OF THE INVENTION 

The present inventors have made great efforts to produce such a specific antigenic protein in a large 
amount by genetic engineering techniques, and finally isolated a gene fragment coding for the antigenic 
protein specific to non-A non-B hepatitis, said gene fragment being useful for the production of such antigens. 
Further, the Inventors have successfully constructed- an expression vector containing said gene fragment 
Thus, the present invention has now been attained. 

It is an object of the invention to provide a DNA fragment which contains a base sequence coding for an 
antigen specifically occurring iii a host cell affected with non-A non-B hepatitis or an antigenic protein specific 
to non-A non-B hepatitis having physiological activities equivalent to those of said specifically occurring 
antigen. 

Another object of the invention is to provide an expression vector having said DNA fragment Introduced 
thereinto at a cloning site downstream from a promoter of the vector. 

A still another object of the Invention is to provide a transformant obtained by transforming a host cell with 
said expression vector. 

A further object of the Invention is to provide a process for producing such an antigen specific to non-A 
non-B hepatitis by culturing said transformant 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and advantages of the present invention will be apparent from the following detailed 
description with reference to the attached drawings, In which: 

Figs. 1 a-1 e show the base sequence coding for an antigenic protein specific to non-A non-B hepatitis ; 
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Fig. 2 shows the base sequence of a hybrid promoter Pac; 

Figs. 3a-3c show the base sequence of a cDNA fragment obtained in Example 1 described 
herelnbelow, together with deduced amino acid sequence; 

Figs. 4a-4c show the base sequence of cDNA containing the full length gene sequence of an antigenic 
protein specific to non-A non-B hepatitis, which cDNA was obtained in Example 2 described herelnbelow 
the base sequence 57-1388 thereof coding for the antigenic protein specific to non-A non-B hepatitis- ' 

Fig. 5 schematically illustrates the construction of a plasmid pCV44H ; 

Fig. 6 schematically illustrates the construction of a plasmid pCV44B; and 

Fig. 7 schematically illustrates the construction of a plasmid pCZ44. ' 
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DETAILED DESCRIPTION OF THE INVENTION 
The present Invention will be described In detail herelnbelow. 

According to one aspect of the invention, a DNA fragment Is provided which contains a base sequence 
coding for an antigenic protein occurring specifically in hepatocytes affected with non-A non-B hepatitis 

Such a DNA fragment of the invention may be prepared in the following manner. 

First, a liver tissue specimen derived from a human or chimpanzee individual affected with non-A non-B 
hepatitis is homogenized In an aqueous solution of guanidlnlum thiocyanate and then subjected to cesium 
chloride equilibrium dnsity gradient centrifugation according to Chlrgwln et ai. method (Biochemistry 18 
5294-5299 (1979)) to separate total RNA as a precipitate. After separation, the total RNA is purified by phenol 
extraction and ethanol precipitation. K 

"Individuals affected with non-A non-B hepatitis' used as sources of liver tissue specimens In the invention 
may include those affected with so-called type D hepatitis, which has recently been named. 

it is known that mRNA of an antigen gene generally has a poly-A chain. Thus, the total RNA Is subjected to 
oligo(oT) cellulose column chromatography in a conventional manner and poly(A)-containlng RNA (ootv A* 
RNA) is isolated as mRNA material. 

A cDNA library corresponding to the poly A+ RNA is then obtained from the mRNA material according to the 
random primer method (Y. Ebina et al., Cell, 40, 747-758 (1980)) : Thus, a number of DNAs complementary to 
the mRNA material are randomly synthesized using any primer of e.g. about 6 bases and a reverse 
transcriptase. 

The cDNA is methylated with a DNA methylase. e.g. Eco RI methytase, to protect cleavage sites present In 30 
the cDNA capable of being cleaved by a corresponding restriction enzyme, e.g. EcoRI. A DNA linker 
containing the corresponding restriction enzyme cleavage sites at both ends. e.g. EcoRI linker (CGAATTCG) 
is added to the methylated cDNA and, then, this cDNA Is digested with the restriction enzyme, e.g. EcoRI* 

The digested cDNA is then cloned into a cloning vector such as a plasmid or a X phage. For examplelhe 
cDNA may be introduced into EcoRI site of Xgt 1 1 DNA. which is an expression cloning vector: refer to R.A 35 
Young etaJ., Pro. Natl. Acad. Sci. U.S.A., 80, 1 194-1 198 (1983). The cDNA will be inserted Into the frgai gene on 
the Xgt 1 1 phage. Thus, expression of the cDNA can be easily verified by the production of a fused protein with 
P-galactosidase due to induction of the expression by the lactose operon promoter of said phage when E. coll 
transfected with said phage Is cultured In a medium containing IPTG (Isopropymtlo-p-T>^alactopyiwo^deT 

The Xgt 11 phage incorporating the cDNA is then Introduced into E. coll by Tomizawa et al. method In 40 
"Experimental Procedures for Bacteriophages', pp. 99-174, published May 30, 1970 by iwanami Shoten 
(Japan). The thus transfected microorganism is cultured In an IPTG-containing medium. 

The thus formed plaques can be easily selected by an immunological screening method using a monoclonal 
antibody specifically directed to non-A non-B hepatitis to obtain a desired cDNA. Such a monoclonal antibody 
which can be used In the Immunological screening method may be prepared according to the methods 45 
described in Japanese Patent Application Laying-open Nos. 176856/86 and 56196/86. The screening methods 
used may include the western blotting technique described In these applications. 

The plaques positive in the* immunological screening test are selected to proliferate the phage by Tomizawa 
et ah method. DNA is purified from the grown phage by T. Manfatis et aL method In 'Molecular Cloning', Cold 
Spring Harbor Laboratory, pp. 85 et seg. (1982), and cleaved with a suitable restriction enzyme such as EcoRI. 50 
The thus purified and digested DNA fragments can be used to determine the base sequence of a d"esSred 
cDNA segment according to Maxam and Gilbert method In Methods In Enzymology, 65, 499-560 (1980); or 
alternatively, after further cloning the DNA fragments Into M13 phage, the base sequence of such a desired 
cDNA segment can be determined according to the dideoxy method: Sanger et ai., Proc. Natl. Acad Sci 
U.SA, 74, 5463 (1977). '55 

Thus, a cDNA fragment coding for an antigen specific to non-A non-B hepatitis can be obtained. However, 
such a DNA fragment may usually be only a portion of the gene coding for the non-A non-B hepatitls-specfflc 
antigen. 

A full length cDNA coding for such a non-A non-B hepatitis-speeffic antigen may be obtained In the following 
manner. 



60 



Poty A*-mRNA is Isolated and purified in a manner similar to that described above. From the poly A + -mRNA a 
cDNA library is obtained according to Okayama-Berg vector-primer method : Molecular and Cellular Biology 2 
161-170 (1982). - 

A plasmid containing such a cDNA thus prepared Is used to transform E. coll by any conventional method 
for instance, the method D. Hanahan: J. Mol. Biol.. 166, 557 (1983). The transformant amplclllln-reslstant 65 
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strains are collected and screened by the colony hybridization method using the aforementioned DNA 
fragment as a probe. Such a probe may preferably be prepared by either the strepto-avidin method, or the nick 
translation method using photobiotinnucleic acids and 32 P-nucleic acids. 

The thus selected colonies containing a cDNA clone are cultured. Ptasmid DNA is obtained from the 
5 cultured colony according to Birmboim et at method (Nucleic Acid Res., 7, 1513 (1979)) and digested with a 
suitable restriction enzyme. The base sequence of a desired fuIMength cDNA segment is then determined 
according to the aforementioned Maxam and Gilbert method or, alternatively, after further cloning the digested 
DNA into M13 phage or pVC12 plasmid, such a base sequence is determined according to the above 
described Sanger et al. dideoxy method. 
10 The base sequence of the full length DNA coding for an antigen specific to non-A non-6 hepatitis Is shown in 
Rg. 1, in which the symbol "-" just under the base sequence represents a corresponding base complementary 
to the respective base described just above each of the symbols. 

Of course, DNA fragments which can be employed In the Invention do not necessarily contain the same 
base sequence as shown in Rg. 1 , but those DNA fragments in which a part of said base sequence shown in 
15 Rg. 1 has been substituted by at least one different base or deleted therefrom and those DNA fragments in 
which one or more additional bases have been added to the base sequence of Rg. 1 may also be included 
herein provided that such different DNA fragments may code for substances having physiological activities 
equivalent to those of the non-A non-B hepatitis-specific antigens encoded by the base sequence of Rg. 1. 

According to another aspect of the Invention, an expression vector Is provided in which the aforementioned 
20 DNA fragment of the invention is inserted into a cloning site downstream from a promoter of this vector. 

The expression vector of the invention contains a promoter In a position capable of controlling the 
transcription of a DNA fragment coding for a non-A non-B hepatitis-specific antigen obtained by the 
aforementioned method. Trie promoters used In the invention may be any promoter capable of expressing the 
DNA fragment in a host and preferably of controlling the transcription of the fragment. 
25 When a host used Is a microorganism such as Escherichia coll , Bacillus subtilis , etc., the expression vector 
of the Invention may preferably comprise a promoter, a ribosome binding sequence, a gene for a non-A non-B 
hepatitis-specific antigen, a transcription termination factor, and a gene controlling the promoter. 

The promoter used may include those derived from E. coll, phage, etc., for example, tryptophan synthase 
operon (trp), lactose operon (lac), lipoprotein (Ipp), recA, lambda phage Pl, Pn, T5 early gene P26. P2e 
30 promoter, which may also be prepared by chemical synthesis. Also included herein are hybrid promoters such 
as tac (trp:lac), trc (trprlac) and Pac (phage:E coli) shown in Rg. 2. 

The ribosome binding sequence may be derived from E. coll , phage, etc., but preferably may be those 
synthetically prepared, for example, those containing a consensus sequence such as 

35 

AGGA GGTTTAA . 
SD sequence 

40 

The gene for a non-A non-B hepatitis-specific antigen may be directly employed without any modification. 
Preferably, an unnecessary base sequence (non-coding region) may be deleted by site-directed mutagenesis: 
BIO TECHNOLOGY, July, 636-639 (1984). 
45 A transcription termination factor may not always be required in the expression vector of the invention. 
Preferably, the Instant vector may contain a p-lndependent term! nator, for example, lpp terminator, trp operon 
terminator, ribosomal RNA gene terminator, etc. 

The expression vector may be derived from any conventional plasmid. Preferably, it may be derived from 
such a plasmid as replicating itself in E. coli or Bacillus subtilis , for example, pBR322- or pUB1 10-dertved 
so plasmid. 

Desirably, these factors required for expression are arranged in the expression plasmid In the order of the 
promoter, the SD sequence, the structural gene of a non-A non-B hepatitis-specific antigen, and the 
transcription termination factor from 5' to 3'. A repressor gene required to control the transcription, a marker 
gene such as drug-resistant gene, and a plasmid replication origin may be arranged in any order In the 
55 expression vector. 

The expression vector of the invention may be introduced Into a host by any conventional method for 
transformation of E. con, e.g., one described In Molecular Cloning, 250-253 (1982), or of Bacillus subtilis , e.g., 
one described in Molec. Gen. Genet, 168. 111-115 (1979) or Proc. Nat Acad. Scl. U.S.A.,44, 1072-1078 (1958). 
The resulting transform ant may be cultured in any conventional medium, e.g. one described In Molecular 
60 Cloning, 68-73, (1972), at a temperature In the range of 28 to 42° C In both cases of E. coll and Bacillus subtilis . 
Preferably, It may be cultured at a temperature in the range of 28 to 30° C where no expression of heat shock 
proteins may be Induced. 

The desired protein thus produced may be easily purified from the host in conventional procedures. For 
example, the host cell may be crushed by lysozyme-surfactant or ultra-sonication, and the Insoluble fractions 
65 which contain the desired non-A non-B hepatitis-specific antigen may be then collected by centrtfugatlon, 
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solubilized In a surfactant such as 0.01<Vb SDS, and subjected to column chromatography using a monoclonal 
antibody (Japanese Patent Application Laying-open (KOKAI) Nos. 56196/86 and 176856/86. 

When an eukaryotic cell such as an animal cell is employed as a host, the expression vector of the invention 
Is preferably as follows: 

The promoters used in the vector of the Invention for the expression In eukaryotic cells may herein Include 
SV40 early and late promoters; promoters of apolipoprotein E and A-l genes; promoter of heat shock protein 
gene (Proc. Natl. Acad. Sci. U.S.A., 78. 7038-7042 (1 981 ) ) ; promoter of metallothloneln gene (Proc. Natl. Acad. 
Scl. U.S.A., 77, 6511-6515 (1980)); HSV TK promoter; adenovirus promoter, such as Ad2 major late promoter 
(Ad2 MLP) ; LTR (long terminal repeat) of retrovirus; etc. SV40 promoter and promoter of metallothlonein gene 
are preferred. 

The expression vector of the invention may contain a splice sequence comprising 5' splice junction donor 
site, an intron and 3' splice junction acceptor site. A common base sequence Is found at all the splice Junction 
sites (exonintron junction sites) ; so-called GT/AG rule that any intron region always starts from two bases GT 
at the donor site and terminates at two bases AG of the acceptor site has been established. 

The expression vector of the Invention may contain one or more splice sequences as mentioned just above. is 
Such splice sequences may be positioned upstream or downstream of the structural gene for a non-A non-B 
hepatitis-specific antigen. 

Illustrative examples of such splice sequences may include those DNA sequences found in exons 2 and 3 of 
rabbit p-globin gene (Science, 26, 339 (1979)) and mouse methallothionein-l gene containing the promoter, 
exons 1 , 2 and 3 and introns A and B of methailothloneln gene (Proc. Natl. Acad. Sci. U.SA, 77, 6513 (1980))! 20 
The 5' and 3' splice sites may be derived from the same or different gene; for example, a sequence in which 5' 
splice site contained in adenovirus DNA is linked to 3' splice site derived from the gene of Ig variable region 
can be employed. 

The expression vector of the invention also contains a poryadenylatlon site downstream from the structural 
gene of a non-A non-B hepatitis-specific antigen. Illustrative examples of the polyadenylatlon sites may Include 25 
those derived from SV40 DNA, P-globin gene or methaflothioneln gene. A combined site of the potyadenylation 
sites of p-globin gene and SV40 DNA may be employed in the Invention. 

The expression vector of the invention may also contain a dominant selective marker permitting the 
selection of transformants. Selective markers which can be used herein may include DHFR gene imparting 
MTX (methotrexate) resistance to a host; tk gene of herpes simplex virus (HSV) which permits selection of tk- 30 
strains transformed therewith in HAT medium; the gene for aminoglycoside 3'-phosphotransferase from E. coll 
transposon Tn5, which imparts to a host the resistance against 3'-deoxystreptamlne antibiotic G418; bovine 
papilloma virus gene permitting morphological discrimination by piled up growth; and aprt gene. 

Alternatively, animal cells transformed with the expression vector of the Invention may be selected by the 
cotransformation even though no selective marker is present in the vector. For this purpose, an animal cell Is 35 
cotransformed with both the expression vector and a plasmid or other DNA containing a gene for such a 
selective marker and selected by a phenotypic trait of the gene. 

Advantageously, the expression vectors may also contain a plasmid fragment having an origin of replication 
derived from a bacterium such as E. coll, since such vectors can be cloned in bacteria. Such plasmids may 
include pBR322, pBR327, pML, etc. 40 

Illustrative examples of plasmid vectors used as sources of the expression vectors according to the 
invention may include pKCR (Proc. Natl. Acad. Sci. U.S.A., 78. 1528 (1981)), which contains SV40 early 
promoter, the splice sequence and poryadenylatlon site derived from rabbit p-globln gene, the polyadenylatlon 
site from SV40 early region, and the origin of replication and ampicilfln resistant gene from pBR322; pKCR H2 
(Nature, 307, 605 (1984)), In which the pBR322 portion of pKCR has been substituted by pBR327 fragment and 45 
the EcoRI site present in the exon 3 of rabbit p-globin gene has been converted Into Hfndlll site; and pBPV IvTTI 
containing BPV gene and methailothloneln gene (Proc. Natl. Acad. Sci. U.S.A., 80, 398 (1983)). 

Animal ceils transformed with the expression vector of the Invention may include CHO cells, COS cells, and 
mouse L cells, C127 cells and FM3A ceils. 

The introduction of the expression vector of the invention into an animal cell may be carried out by 50 
transection, microinjection, etc. Most often, the transection may employ CaPCU: Virology, 52, 456-467 (1973). 

Animal ceils transformed by introducing the expression vector of the invention may be cultured In a 
suspension or solid medium by conventional methods. The culture medium used Is most often MEM 
RPMI1640, etc. 

Proteins produced in the transformed animal cells can be separated and purified In the almost same manner 55 
as in the case of microorganisms aforementioned. 

As stated, the invention provides a transfbrmant cell obtained by Introducing the expression vector of the 
Invention into a host cell. 

Also provided according to the invention is a process for producing a non-A non-B hepatitis-specific 
antigen comprising culturing said transformant and collecting the produced and accumulated antigen. . 60 

As stated previously, a large amount of an antigenic protein specific to non-A non-B hepatitis Is required 
when such a protein is to be utilized as a direct diagnostic agent. According to the present Invention, such an 
antigenic protein can be produced with a low cost and a large scale without use of Infected chimpanzee 
hepatocytes. Prior to the present invention, It has been difficult obtain such a large amount of a non-A non-B 
hepatitis-specific antigenic protein from hepatocytes of chimpanzees affected with non-A non-B hepatitis. 65 
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Further, the DNA fragment coding for an antigenic protein of non-A non-B hepatitis virus according to the 
present invention will be useful as a probe for detecting the gene of said antigenic protein by nucleic acid 
hybridization. 

E XAMPLES it ^ 

The following examples will be given by way of Illustration but these examples in no way limit the scope or tne 

invention without departing the concept thereof. 

EXAMPLE 1 : Preparation of cDNA Fragment Coding for Antigenic Protein Specific to N on-A Non-B Hepatitis 
— Poly(A)-containing RNA was prepared from chimpanzee liver according to the guanidine thiocyanate-lrthium 
chloride method: CathaJa et af. v DNA, 2, 329 (1983). 

The Infected liver (5 g) was taken out from a chimpanzee affected with non-A non-B hepatitis and 
immediately frozen by liquid nitrogen. The frozen liver was added into a Waring blender together with liquid 
nitrogen and ground at 3,000 rpm for 2 minutes. The ground liver specimen was further ground by a Teflon 
15 homogenizer at 5 rpm in 100 ml of a solution: 5 M guanidine thiocyanate, 10 mM EDTA, 60 mM Tris-HCI (pH 7). 
8<Vb (v/v) B-mercaptoethanol. The thus soiubilized material (20 ml) was slowly placed on 5.7 M CsCI solution (10 
ml) contained in a centrifuge tube and centrtfuged at 27,000 rpm for 20 hours in Hitachi RPS 28-2 rotor. The 
thus precipitated RNA was collected and dissolved in 10 ml of a solution: 0.1<K> sodium laurylsulfate, 1 mM 
EDTA, 10 mM Tris-HCI (pH 7.5). The RNA was extracted with phenol-chloroform and re covered by ethanol 
20 precipitation. 

The thus obtained RNA (about 3.95 mg) was dissolved in 1 ml of a solution: 10 mM Tris-HCI (pH 8.0), 1 mM 
EDTA. The solution was incubated at 65° C for 5 minutes, and 5 M Nad (0.1 ml) was added. The resulting 
mixture was subjected to chromatography on an oligo(dT) cellulose column (column volume of 0.5 ml, P-L 
Biochemical). The thus adsorbed poly(A)-containing mRNA was eluted with a solution: 10 mM Tris-HCI (pH 
25 7.5). 1 mM EDTA. There was obtained about 100 ug of poly(A)-containlng mRNA. 

The thus obtained poly(A) + mRNA (10 jig) was dissolved In 50 uJ of RT buffer: 20 mM Tris-HCI (pH 8.8), 0.1 M 
KCI 12 mM MgCl2. 2 mM MnCfe. To this solution, there was added 8 ng of random primer d(N)e (P-L 
Biochemical). The resulting mixture was heated at 95° C for 3 minutes to denature the materials, which was 
then cooled gradually to room temperature to anneal the random primer with the mRNA. To the annealed 
30 mixture, there were aded 10 mM 4NTP (10 ui) and reverse transcriptase (225 units) from TAKARA SHUZO 
(Japan), and then water was added so as to make the total volume of the mixture to 100 ui. Reaction was 
allowed to proceed at 42° C for one hour. 

To the reaction mixture (50 ui). there were added 10 mM NAD (2 ui). 10 mM 4dNTP (10 ui), RNase H (5 units). 
E. coll llgase (1 unit). E. coll DNA polymerase I (6.3 units), and 10 x T4 DNA llgase buffer (10 uJ; 0.1 M Tris-HCI, 
35 pHTs, 0.1 M DTT, 60 mMMgCfc) to make the total volume to 100 ui. The mixture was allowed to react at 37° C 
for one hour to synthesize a double stranded DNA. 

The thus obtained double stranded DNA was extracted with an equal volume of water-saturated phenol. 
Phenol In the aqueous layer was removed with the aid of ether followed by ethanol precipitation. The 
precipitate thus obtained was dissolved In 50 ui of water, and 10 x T4 DNA polymerase buffer (10 uJ; 0£3 1 M 
40 Tris-acetic acid. pH 7.9, 0.66 M potassium acetate. 0.1 M magnesium acetate, 5 mM DTT), 10 mM 4dNTP (10 
ui) and T4 DNA polymerase (6 units) were added to make the total volume to 100 ui. The mixture was reacted 
at 37° C for one hour. There was obtained a double stranded DNA having blunt ends, which was then 
with phenol to remove proteins and purified by ethanol precipitation as described above. The thus purified 

DNA was then air dried. _ fcjr _ /ori n -/^..ij 

45 To the purified DNA. there were added 50 mM Tris-HCI (pH 7.5), 1 mM Na 2 EDTA, 5 mM DTT (20 £). 100 uM 
S-adenosyl-L-methlonine (2 ui). and 1.8 mg/ml EcoRI methylase (0.2 ui). Reaction was effected at 37" C fori 5 
minutes, whereby methyiating the EcoR I restriction enzyme cleavage site on the DNA fragment The reaction 
mixture was then heated at 70° C for 15 minutes to deactivate the enzyme. 
To the reaction mixture, there was added 3'-phosphorylated EcoRI linker (QQAATTCC) in an amount of 100 
50 molecules thereof per molecule of the synthetic DNA. There were further added 10 x T4 DNA llgase buffer^ 
ui; 0.5 M Tris-HCI. pH 7.5, 60 mM MgCla. 10 mM DTT). 0.1 M ATP (5 uJ). and T4 DNA llgase (5 untts) to make the 
total volume to 50 ui. The resulting reaction mixture was reacted at 4°C for 16 hours followed by heating at 
70°C for 10 minutes to deactivate the enzyme. Then, 10 x Eco RI buffer (10 uJ; 15 M Tris-HCI, pH 7.5, 0.5 M 
NaCI, 60 mM MgCfe), and EcoRI (100 units) were added to make the total volume to 100 uJ t and the reactfon 
55 mixture was reacted at 37*Cfor 2 hours to cut the linker. The reaction mixture was passed through Bio Gel 
A-50 (0.2 cm x 32 cm. Bio RAD). Elution was effected by a buffer: 10 mM Tris-HCI (pH, 75), 6 mM MgCla. 
Excess Eco RI linker was removed and. thus, a double stranded cDNA having EcoRI sites at both ends thereof 

was purified. ... . 

To the thus obtained double stranded cDNA fragment having EcoRI sites at both ends, there wereadded gt 
60 1 1 DNA (10 \iq) cleaved with EcoRI, 10 x T4 DNA llgase buffer (10 uJ) as described above, 0.1 M ATP (10 uJ>, 
and T4 DNA llgase (10 units) to make the total volume to 100 ui. The mixture was reacted at 4 C for 16 hours. 
Thus, said double stranded cDNA fragment was Inserted into Xgt 11 DNA. 

The X phage packaging kit (PROMEGA, Biotech) was used to introduce said DNA into X phage particle. The 
procedures for packaging were effected according to the instructions of the kit. 
65 The Xgt 11 phage having said DNA packaged thereinto was used to transfect E. coll strain Y1090 to form 
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plaques according to the conventional Tomizawa et aJ. methods described in •Experimental Procedures for 
Bacteriophages-, pp. 99-174, published May 30, 1970 by Iwanami Shoten (Japan). Among about 200 000 
plaques, one positive clone was selected by Immunological screening as described herelnbelow A 
monoclonal antibody used In the immunological screening was prepared by the method described in Japanese 
Patent Application Laying-open (KOKAI) No. 176856/86. 5 

JL^ r°f?, (R /^ Y ° Un9 Pra Natl Acad **• USA * ?2. 1194-1198 (1983), which had been 

transacted with Xgt 1 1 , was inoculated in a petri dish together with soft agar held at 42° C. The transfected cell 

?n S »°l^ t0 Stand at 42 C f ° r 5 h0UrS - A nitrocel,ul <*« filter (S & S. BA-83. pore size of 0.2 urn) containing 
10 mM IPTG was placed on the cell In the dish and incubation was effected at 37° C for 3-4 hours This 

^k 6 ^' 0 ^ 1 ^^ "f : tly ^? 6d With ^ buffer (1 ° mM Tri5 - HCL P H 7 * 50 mM NaC », immersed in the 10 
IP ^ 8 ^ (iW0 ml) contoWn fl 3Vo 9 Blattn8 and shaked at 40° C for one hour. Thus, the nitrocellulose filter was 
^ H: ^"-a monoclonal antibody (OD 280 =4.3) directed to a non-A non-B hepatitis-specific antigen was 
added to TBS buffer containing 1<Vb gelatine with a dilution of 1/400. This mixture was put Into a vinyl bag 
together with the filter In a proportion of 2 ml of the mixture per filter, and reaction was allowed to proceed* 
room temperature for 16 hours. The reaction mixture was three times washed with TBS buffer (400 ml) is 
containing 0.05<Vb Tween 20 over 10 minutes. A labelled secondary antibody, anti-mouse IgG-PAP 
(horseradish peroxidase, Bio Rad) was added to TBS buffer containing 1<K> gelatine with a dilution of 1/1 000 
This mixture and the filter were put into a vinyl bag with a proportion of 2 ml of the mixture per filter Reaction 
was allowed to proceed at room temperature for 2 hours. The reaction mixture was three times washed with 
TBS buffer (400 ml) containing 0.05<Vb Tween 20 over 10 minutes, In the same manner as described above 20 
Color development was effected by dipping the filter and 4-chloro-1-naphthol (12 mg, Bio Rad) Into 20 ml of 
TBS buffer containing hydrogen peroxide. After completion of the color development, the fitter was thoroughly 
washed with water and put Into a vinyl bag containing water. The bag was stored in a dark and cold place 
Thus, one positive plaque was obtained. The plaque was three times subjected to single plaque Isolation In 
each time, Immunological screening was effected In the same manner as described above, verifying that the zs 
plaque was In fact positive. ^ " 

The phage was then cultured In a large scale to purify the DNA in the following manner: First, E. con Y1090 
was cultured overnight in 10 ml of NZ medium prepared by adding NZ amine (10 g), NaCI (5 g) and 5 mM MgCI 2 
to one liter of water followed by adjusting the pH to 7.2. The culture (1 ml) was transfected with the phage with 
the m.o.l. (multiplicity of infection) being 0.1. The transfected culture was allowed to stand at 37° C for 10 30 
minutes and then transferred to one liter of NZ medium. Shaking culture was effected at 37°C for 7-8 hours 
until the cells were fysed. Chloroform (5 ml) was added to the culture and shaking was continued for additional 
30 minutes. The culture was subjected to centrifugatlon at 6,500 rpm for 10 minutes to remove cell debris 

NaCI (29 g) and polyethylene glycol (70 g) were added to and thoroughly dissolved in the obtained 
supernatant, and the solution was allowed to stand at 4°C overnight The precipitate was collected by 35 
centrifugation at 6,500 rpm for 20 minutes, drained thoroughly, and dissolved In 20 ml of TM buffer* 10 mM 
Tns-HCI (pH 7.5), 5 mM MgCfc DNase I and RNase A were added to the solution, both with a concentration of 
10 ug/ml, and the reaction was effected at 37° C for one hour. Chloroform (20 ml) was then added to the 
reaction mixture and stirred; thus, polyethylene glycol was distributed In the chloroform layer which was then 
separated from the aqueous layer. This aqueous layer was ultra- centrtfuged at 28,000 rpm for 60 minutes 40 
Thus, a pellet of phage particles was obtained. 

This pellet was dissolved in TM buffer (1 ml) and subjected to CsCI density gradient centrifugatlon at 33.000 
rpm for 20 hours. The resultant fraction containing the phage particles (p- 1.45-1.50) was dlalyzed overnight 
against TM buffer. Proteinase K was added to the dialyzate in an amount of 100 ug/ml and reaction was 
effected at 37° C for one hour. Thereafter, an equal volume of water-saturated phenol was added and 45 
phenol-extraction was gently effected. After centrifugatlon at 6,500 rpm for 10 minutes, the aqueous layer was 
removed, put into a dialysis tube, and dlalyzed overnight against water at 4°C. Thus, about 5 mg of DNA was 
obtained. 

Cleavage reaction of this DNA (100 jig) with Eco RI (100 units) In the aforementioned buffer (100 ui) at 37° C 
revealed that two cDNA segments of 390 bp and 345 bp were Inserted Into the phage DNA. so 

These two EcoRI fragments were re-cloned into EcoRI site of a cloning vector pUC 119. Base sequences of 
these DNA fragments were determined by the dideoxy method using commercially available primers 
CAGGAAACAGCTATQAC and AGTCACQACGTTGTA, respectively. The base sequence of the linking portion 
between these two DNA fragments was similarly determined by cutting this cDNA fragment at BamHI and 
EcoRV sites present therein with corresponding specific restriction enzymes, Inserting me~resuittnd 55 
BamHI-EcoRV DNA fragment between Bam HI and Smal sites of the plasmld pUC 119, and sequencina the 
fragment by the dideoxy method. 

The base sequence of said cDNA fragment Is shown In Fig. 3. This was a partial cDNA fragment of a gene 
coding for an antigenic protein specific to non-A non-B hepatitis. 

SO 

EXAMPLE 2 : Preparation of cDNA Containing the Full Length Gene Sequence 

Messenger RNA was prepared as described in Example 1 and cDNA was synthesized using Okayama 
vector according to the conventional method described in Molecular Cloning, p. 211 et seq. The procedures 

used to synthesize cDNA were as follows: 

To 300 uJ of a solution (10 mM Tris-HCI, pH 7.5, 6 mM MgCI 2 . 10 mM Nad), there were added 400 ug of s$ 



7 



4 



0293 274 

pCDV 1 (Okayama and Berg, Mol. Cell. Biol. t 3, 280 (1983)) and 500 units of Kpnl (TAKARA SHUZO, Japan), all 4 
restriction enzymes used hereinafter having been manufactured by TAKARA SHUZO (Japan) unless otherwise 
noted. Reaction was effected at 37° C for 6 hours to cut the plasmid at Kpnl site therein. After 
phenol-chloroform extraction, ethanol precipitation was effected to recover DNA. 

5 The DNA (about 200 ug) cleaved with Kpnl was added to 200 uJ of a solution which was obtained by adding 
oTTP in a concentration of 0.25 mM to a buffer (TdT buffer): 40 mM sodium cacodylate, 30 mM Tris-HCI (pH 
6.8), 1 mM CaCl2. 0.1 mM dithiothreitol (DTT). Further, 81 units of terminal deoxynucleotidyl transferase (TdT, 
manufactured by P-L Blochemicals) was also added. Reaction was effected at 37° C for 1 1 minutes. Thus, a 
poly(dT) chain (about 67 deoxythymidylic acid residues) was added to the 3' end at the Kpnl-cieaved site of 

10 pCDV 1 . After phenol-chloroform extraction and ethanol-precipitation, about 100 ug of pCDV 1 DNA to which 
poly(dT) chain had been added was recovered from the reaction mixture. 

The thus obtained DNA was added to 150 pJ of a buffer {10 mM Tris-HCI. pH 7.5, 6 mM MgCfc, 100 mM NaCl). 
and Hpal (360 units) was also added, followed by reaction at 37° C for 2 hours. The reaction mixture was 
subjected to electrophoresis on agarose gel to separate and recover about &1 Kbp DNA fragment. Thus, there 

15 was obtained about 60 fig of poIy(aT) -containing pCOV 1. 

The thus obtained DNA was dissolved In 500 uJ of a solution (10 mM Tris-HCI, pH 8.0. 1 mM BUT A), 
Incubated at 65° C for 5 minutes, and cooled on tee. After adding 5 M NaCl (50 ui). the mixture was subjected to 
chromatography on oligo(dA) cellulose column (Colaborative Research). DNA having a poly(dT) chain of 
sufficient length was adsorbed on the column and eluted with a solution: 10 mM Tris-HCI (pH 8.0). 1 mM EDTA. 

20 Thus, there was obtained 27 ug of pCDV 1 to which poly(dT) chain had been added, abbreviated hereinafter as 
vector primer. 

A linker DNA was prepared in the following manner: To 200 uJ of a solution (10 mM Tris-HCI, pH 7.5. 6 mM 
MgCfc, 50 mM Nad), there were added about 14 ug of pL 1 (Okayama and Berg, Mol. Cell. BloL, 3, 280 (1983)) 
and 50 units of Pstl. Reaction was effected at 37°C for 4 hours to cut the pL 1 DNA "at Pstl site. 
25 Phenol-chloroform extraction and ethanol precipitation of the reaction product gave about 13 ug of pLI DNA 
cleaved at Pstl site. 

The thus obtained DNA (about 13 ug) was added to 50 ui of the TdT buffer containing dGTP at a final 
concentration of 0.25 mM, and 54 units of TdT (P-L Blochemicals) was also added. The mixture was incubated 
at 37°C for 13 minutes to add a (dG) chain (about 14 deoxyguanyiic acid residues) to the 3' end at the 
30 Pstl-cleaved site of pL 1. After phenol-chloroform extraction. DNA was recovered by ethanol precipitation. * 
The thus obtained DNA was added to 100 uJ of a buffer (10 mM Tris-HCI. pH 7.5, 6 mM MgCfe, 60 mM NaCl), 
and 80 units of Hindlll was also added. The mixture was incubated at 37°C for 3 hours to cut the pL 1 DNA at 
Hindlll site. The reaction product was fractionated by agarose gel electrophoresis. About 0.5 Kb DNA fragment 
was recovered by the DEAE paper method: Dretzen et aL, Anal. Biochem., 112, 295 (1981). Thus, there was 
35 obtained an oligo(dG) chain-containing linker DNA. hereinafter abbreviated simply as linker DNA. 

The aforementioned poly (A) + RNA (about 2 jig) prepared In the same manner as In Example 1 and the vector 
primer (about 1 .4 jig) were dissolved in 22.3 jU of a solution: 50 mM Tris-HCI (pH 8.3), 8 mM MgCfc. 30 mM KCI, 
0.3 mM DTT, 2 mM dNTP (dATP, dTTP, dGTP and dCTP) and 10 units of ribonuclease inhibitor (P-L 
Blochemicals). To the solution, there was added 10 units of reverse transcriptase manufactured by 
40 SEIKAGAKU KOGYO (Japan). Incubation was effected at 37°C for 40 minutes to synthesize a DNA 
complementary to the mRNA. After phenol-chloroform extraction and ethanol precipitation, the vector primer 
DNA to which a double stranded RNA-DNA had been added was recovered. 

The thus obtained vector primer DNA containing RNA-DNA double stranded chain was dissolved In 20 ui of 
TdT buffer containing 60 jiM dCTP and 02 \ig poly(A). After adding 14 units of TdT (P-L Biochemical), the 
45 mixture was incubated at 37°C for 8 hours to add a (dC) chain of 12 deoxycytidylic acid residues to the 3' end 
of the cDNA. The reaction product was extracted with phenol-chloroform and precipitated with ethanol to 
recover a cDNA-vector primer DNA to which a (dC) chain had been added. 

The thus obtained (dC) chain-containing cDNA-vector primer DNA was dissolved in 400 uJ of a solution (10 
mM Tris-HCI, pH 7.5, 6 mM MgCfe, 60 mM NaCl), arid 20 units of Hindlll was also added. The mixture was 
50 incubated at 37° C for 2 hours to cut the DNA at Hindlll site. The reaction product was extracted with 
phenol-chloroform and precipitated with ethanol. Thus, there was obtained 0.5 pmoie of a (dC) 
chain-containing cDNA-vector primer DNA. 

The thus obtained (dC) chain-containig cDNA-vector primer DNA (0.08 pmoie) and the aforementioned 
linker DNA (0.16 pmoie) were dissolved In 40 uJ of a solution: 10 mM Tris-HCI (pH 7.5), 0.1 M NaCl, 1 mM EDTA. 
55 The resulting solution was incubated at 65°C for 10 minutes, at 42°C for 25 minutes, and then at 0°C for 30 
minutes. The reaction mixture was adjusted to 20 mM Tris-HCI (pH 7.5), 4 mM MgCI 2 , 10 mM (NH^zSO^ 0.1 M 
KCI and 0.1 mM p-NAD in a total volume of 400 ui. 

To the reaction mixture, there was added 10 units of EL cot! DNA ligase (New England Biolabs). followed by 
Incubation overnight at 1 1 • C. After adjusting the concentrations of dNTP and p-NAD in the reaction mixture to 
60 40 jiM and 0.1 5 mMi respectively, by supplementing necessary reagents, 5 units of E. coli DNA ligase, 7 units 
of E. coil DNA polymerase I (P-L Blochemicals) and 2 units of E. coU ribonuclease H (P-L Blochemicals) were 
added to the reaction mixture. The mixture was Incubated at 12*C for one hour and then at 25°C for one hour. 

In the course of the above reactions, a recombinant DNA containing the cDNA was cycHzed and the RNA 
portion of the RNA-DNA double stranded chain was substituted by DNA. Thus, a desired recombinant plasmid 
65 containing a complete double-stranded DNA was produced. * 
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rn^!nt?on 3 7 ^ £ WaS USed t0 transform competent cells of E. coli strain MC1064 prepared by 

S . Appr0Xfmat8ly *° m transformants were fixed" 5Ta nitrocelluiose filter. These 
InrinI tZ^r . T n6 + accord J^ t0 the colonv hybridization method described in Molecular Cloning, Cold 

8 ?2JE? ^ ^ - (1982) USing the cDNA fra 9 ment obtai <*<! m Example 1 as a 
H-iaoeiied probe. Thus, three clones showed strong hybridization at 42° C 

These positive clones were analyzed In detail by Southern method: J. Mol. Biol., 98 503 M975) There was 

JS* ?? d r ired fU " ,en ^, cDNA of a *™ ^ an antigenic proShTpe^ 

hepatitrs. The base sequence of the cDNA is shown in Rg. 4. 

The expression vector containing the full length cDNA was designated as pCDVCL-l. 
EXAMPLE3: Preparation of Expression Vector a nd Transformant and Expression of Specific Antloen 
A. Preparation of Expression Vector and Transformant 

I) Modification of N-termlnus (Rg. 5) : 

i) In IOOjiJ of a buffer (10 mM Tris-HCI. pH 7.5, 100 mM NaCI, 6 mM MgCIa), pCDVCL-l (5 ua) was 
digested with Pvul (10 units) at 3T C for 2 hours. The reaction mixture was heated at 75° C for 15 minutes 
r?^ 63 . 8 me enz y me * d*alyze<l against water, and dried. The cleaved plasmid DNA was treated with T4 
DNA polymerase (4 units) In 40 uJ of a system: 33 mM Tris-acetic acid (pH 7.9), 66 mM potassium acetate 
10 mM magnesium acetate and 0.5 mM dlthiothrertol, to which 2 mM 4-deoxytriphosphate had been 
added; thus, the 3' protruding end of the plasmid DNA was fined in to produce a blunt end The thus 
treatedmixture was heated at 70°C for 10 minutes to deactivate the enzyme, dialyzed against water and 
dried. The thus obtained plasmid DNA was then stored in the form of an aqueous solution (50 id) 'This 
plasmid DNA fragment is hereinafter designated as Fragment I. 

ii) On the other hand, pCDVCL-i (20 ug) was digested with Ncol and Hindill (each 20 units) at 37° C for 2 zs 
hours In 100 uJ of a buffer: 10 mM Tris-HCI (pH 7.5), 100 mMNad, 6"mM MgCI 2 . The plasmid DNA was 
subjected to 5<Vb acrytamide gel electrophoresis at 10 V/cm for 1 .5 hours in a buffer: 89 mM Tris 89 mM 
bone aod. 2 mM EDTA. The gel was stained with 0.05<Vb aqueous ethldium bromide solution and'two gel 

^ ^spwidnfl to DNA fragments of larger molecular weights were excised from the gel under 
ultraviolet radiation at 340 nm. The gel slices were crushed by means of a glass rod, suspended into 4 ml 30 
of a buffer for DNA extraction (0.5 M ammonium acetate, 10 mM magnesium acetate. 1 mM EDTA 0 1<Vb 
sodium lauryisulfete), and allowed to stand overnight at 37° C to extract DNA from the gel. The materials 
were subjected to centrffugation at 10,000 rpm for 15 minutes to eliminate larger gel pieces, and passed 
through a glass filter to remove smaller gel pieces. The DNA was purified by effecting ethanol percipftatlon 
three times and stored in the form of an aqueous solution (200 uJ). This plasmid DNA fragment Is 35 
hereinafter designated as Fragment II. 

iii) A primer of the DNA portion to be modified as shown below (51 bases) was synthesized by a DNA 
synthesizer, NIKKAKI (Japan), Applied Blosystem MODEL 380A. The synthesized DNA was overnight 
reacted with concentrated aqueous ammonia at 55° C to deprotect and purified by reversed HPLC before 

USe " 40 



20 



Hindill 

Prxmer ACAACAGATC TAAGCTT. ATGGCAGTTACAACAAGATTAA 

x x x X XX XX 45 
(Original sequence) ( a — A-G G TC-C G- 



CATGGTTGCATG wherein x represents a ^ 

base substitution. 



— ) 



The synthetic primer (150 pmole) was treated with T4 polynucleotide kinase (20 units) In 10 uJ of a kinase 
buffer (50 mM Tris-HCI, pH 8,0, 10 mM MgCI 2l 5 mM dithiothreltol) to phosphorate the 5' end thereof 

iv) Fragment I (0.05 pmole), Fragment II (0.05 pmole) and 5'-phosphorylated primer (45 pmole) were 
added to 12 ^ of 5 x polymerase-ligase buffer (0.5 M NaCI, 32.5 mM Tris-HCI, pH 7.5, 40 mM MgCI 2 5 mM 
p-mercaptoethanol) to make the total volume of the mixture 34.8 uJ. The mixture was boiled at 100°C for 3 
minutes, immediately after which it was placed in a thermostat at 30° C and allowed to stand for 30 
minutes. The mixture was allowed to stand at 4°C for 30 minutes and then on Ice for 10 minutes to form a 
heteroduplex. 

► an aqueous solution (11.6 uJ) containing the heteroduplex, there were added 2.5 mM 4-deoxynucIeotide 
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triphosphate (2 pi). 10 mM ATP (2 |il) a Klenow enzyme (2 units) and T4 DNA ligase (0.5 units) to form a mixture 
of 20 uJ in total volume. The mixture was reacted overnight at 16°C to cyciize the DNA. 

An aqueous solution (2 ui) containing the circular DNA was used to transform E. coji HB101 strain according 
to conventional methods. Plasmids were separated from the transformant and purified in conventional 
5 manners. The plasmid was cleaved with restriction enzyme Hindlli and subjected to 5% acrylamide gel 
electrophoresis. Thus, two separate fragments were collected as desired modified, variant plasmids. Since 
resulting variant plasmids might often be admixed with original wild-type plasmids, the thus obtained variant 
plasmids were again employed to transform E. coll HB101 so as to purify the plasmid. 
Thus, a purified plasmid pCV44H was obtained (Fig. 5). 

10 

II) Modification of C-terminus (Fig. 6): 

i) Plasmid pCDVCL-l (5 ug) was treated In the same manner as In I) I) described above to produce 
Fragment I. 

ii) Plasmid pCDVCL-l (20 uoj was treated in ths same manner as in I) ii) described above except that 
15 Nco l and Nsil (each 5 units) were employed. Thus, Fragment II was produced. 

Ill) In the same manner as in I) III) described above, the following primer (46 bases) was synthesized and 
the 5' end thereof was phosphorylated. 



20 

Bail I Sai l 

Primer GCACAAGGAAAAAAAT G.AGATCT.GTCGAC GGTTCACGTA 

xxxxxxxxxxxxx 

25 (Original sequence) ( AGATATGTGAA*A 



AATTTCC wherein x represents a base 

substitution and * represents 
) an addition. 



iv) The Fragment I and II and the S'-phosphoryiated primer obtained above in II) i) to ill) were treated in 
35 the same manner as in I) iv) described above. Thus, plasmid pCV44B was obtained (Fig. 6). 

Ill) Introduction of cDNA coding for specific antigen into expression vector (Rg. 7) : 

I) In 100 uJ of a buffer H (10 mM Tris-HCI, pH 7.5, 100 mM Nad, 6 mM MgCfc). 10 \xg (about 3 pmofe) of 
pCV44H was cut with Hindlli (20 units) and Sacl (20 units) at 37°C for 2 hours. The reaction mixture was 
40 subjected to 5<Vb acrylamide gel electrophoresis. Thus, a 467 bp DNA fragment coding for the N-termlnus 

of the specific antigen was separated and purified. This fragment is hereinafter designated as Fragment N. 

ii) In 100 uJ of the buffer H, 10 ug (about 3 pmole) of pGV448 was cleaved with Bgjil (20 units) and Sacl 
(20 units) at 37° C for 2 hours. The reaction mixture was subjected to 5<tt> acrytamide gel electrophoresis 
to Isolate and purify a 836 bp DNA fragment coding for the C-terminus of the specific antigen. The thus 
45 obtained fragment Is hereinafter designated as Fragment C. 

iiO In 20 uJ of buffer H, 2 \ig (about 1 pmole) of an expression vector pUSAH was cut with Hindlli (2 units) 
and Bglll (2 units) at 37° C for 2 hours. Trie reaction mixture was extracted with an equal volume of 
water-saturated phenol to remove proteins. After extracting the phenol with ether, the reaction mixture 
was dialyzed against water to desalt, and concentrated by a vacuum pump. Thus, there was obtained 10 uJ 
so of an aqueous solution containing an expression vector fragment HB. 

iv) Fragment N (0.5 pmole). Fragment C (0.5 pmole) and the expression vector fragment HB (0.1 pmole) 
were mixed and reacted with T4 DNA flgase (1 unit) at 4° C for 16 hours In 10 uJ of a buffer (10 mM Tris-HCI, 
pH 7.5, 1 mM dtthfothreltol, 6 mM MgCfe, 1 mM ATP). The reaction mixture (3 uJ) was used to transform 
commercially available E. coll JM109 competent cell according to conventional methods. The resulting 
55 transformants were selected in L broth plate (bactopeptone 10 g, yeast exstract 5 g, NaC1 10 g, agar 15 g 

per liter) containing 20 tig/ml amplclllin. Thus, there was obtained an expression vector pCZ44 containing 
the specific antigen gene inserted thereinto (Rg. 7). 

B. Expression of Specific Antigen 
SO E. coll strain JM109 possessing pCZ44 was cultured overnight at 30° C In L broth. The culture was inoculated 
in a fresh L broth with a dilution of 1/50 and cultured with shaking at 30° C for 2 hours. After IPTG 
(isopropyfthic-^-D-galactopyranoside) was added to the medium In a concentration of 2 mM, shaking culture 
was continued at 30° C for further 3 hours. The cells were collected by centrlfugation at 6,500 rpm for 10 
minutes and suspended in a buffer {O.SWo Nad, 10 mM Tris-HCI, pH 7.5) to store. 

65 
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C. Verification of Expression of Specific Antigen 

Tne thus obtained ceil culture (0.3 ml) was subjected to 10% SDS polyacrylamide gel electrophoresis at 120 
ntlZ^*°™ m ^ L™ 3 OWna 14.4 g/1, OAWo SDS). The gel w£ removed, placed on a 
nltrocellutose fi ter, interposed between filter papers and electrophoresed at 5 V/cm, 4° C in a buffer (Tris 3g/1 

rin«H 8 J£ ™ L il?Tin e 7^ r0 Ll n3 961 ° nt0 the nitroc «»"'^ filter. The nitrocellulose filter Was' 

SKJ2^^ ( h° T^I^ 01 ' PH J^ 50 mM NaC,) ' lmmersed lnt0 400 nil of TBS buffer containing 
3% gelatine and snaked at 40° C for one hour to block the nitrocellulose filter 

To TBS buffer containing m gelatine, there was added a monoclonal antibody directed to a non-A non-B 
hepatitis-specific antigen (ODzso - 4.3) with a dilution of 1/400. The resulting mixture and the nitrocellulose 
fitter were put into a vinyl bag so that the mixture was present In an amount of 2 ml per filter. Reaction was 
effected at room temperature for 16 hours. The reaction mixture was washed three times with 400 ml of TBS 
buffer containing 0.05<Vb Tween 20 for 10 minutes. 

To TBS buffer containing 1% gelatine, there was added a labelled secondary antibody, anti-mouse IgG-PAP 
(horseradish peroxidase. Bio Rad). with a dilution of 1/1000. The resulting mixture and the nitrocellulose filter 
were put Into a vinyl bag so that the mixture was present in an amount of 2 ml per filter. Reaction was effected 
at room temperature for 2 hours. The reaction mixture was washed three times with 400 ml of TBS buffer 
containing 0.05<Vb Tween 20 for 10 minutes. 

Color formation was effected by Immersing the filter into 20 ml of TBS buffer containing 12 mq of 
4-chloro-1-naphthol (Bio Rad) and hydrogen peroxide. After completion of color formation the filter was 
thoroughly washed with water, put into a vinyl bag containing water, and stored in a dark and cold place 

Such a test effected showed that a protein reacting with 



The monoclonal antibody was found at the same position (44 Kd) as found In the case of the specific antigen 
derived from infected chimpanzee liver. This verifies that such a specific antigen can be in fact expressed in E 
coll. The invention thus also relates to a process for the in vitro diagnosis of NON-A NON-B hepatitis which 

^P^^^i, 4 liver ^P' 0 and/or a 3erum samp** taken from a patient possibly Infected' with a 
NON-A NON-B hepatitis with the protein whose formula appears in claim 3 hereafter or a part thereof for a time 
and under conditions sufficient to allow for the production of a complex between said protein or part thereof 
with the antibodies contained In the patient sample and detecting the presence of the Immunologic complex, 
particularly when the patient is suffering from NON-A NON-B hepatitis. 

Any part of said protein.or any recombinant, produced by genetic engineering and including the aminoacfd 
sequence of said protein or part of said protein can be substituted for above-said protein, It being understood 
that the said recombinant protein or part of said protein are specifically recognized by the same antibodies as 
those which recognize said protein. 

In other words the invention relates to ail recombinant proteins or protein fragments which bind to 

fJ^,5T^? ntained ,n a llver extract or semm ^Pte. or b °th. and originating from a patient suffering from 
NON-A NON-B hepatitis. 

The invention also relates to a process for detecting In vitro an Infection by a NON-A NON-B hepatitis virus 
which process comprises contacting the DNA of claim 4, or a fragment thereof, under suitable hybridization 
conditions, with a sample of liver extract and/or serum sample originating from the patient to be diagnosed 
and In which the nucleic acid components had previously been made accessible to hybridization to form a 
hybridization product between said DNA of claim (probe) and the viral DNA of a NON-A NON-B hepatitis B 
virus, and detecting said hybridization product, particularly in the case where the patient is indeed infected 

With a NON-A NON-A vlmc 



Claims 



1. A DNA fragment which contains a base sequence coding for a non-A non-B hepatitis-specific 
antigenic protein occurring in cells of the liver affected with non-A non-B hepatitis. 

2. The DNA fragment in accordance with claim 1 , In which the cells of the liver are derived from a human 
or chimpanzee individual. 

3. The DNA fragment in accordance with claim 1 , in which the antigenic protein specific to non-A non-B 
hepatitis has the whole or a part of the amino acid sequence represented by the f ormula: 
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Met Ala Val 
Gin Asn His 
Ser Val His 
Asn Gin Gly 
He Gly Ala 
Ser lie He 
Lys Leu Gly 
Ala Lys Tyr 



Thr Thr Arg 
20 

Phe Gly Gly 

Gly Phe His 
50 

Pro Thr Leu 

Tyr Ala* Glu 
80 

Leu Phe Ala 

Leu Tyr Thr 

110 
Asn Ser Pro 
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Leu Thr Trp 
Lys Arg Leu 
Asn Gly Val 
Thr Val He 
Glu Gly Tyr 
Leu Gin Glu 
Pro Glu Thr 
Thr Asn Phe 



10 

Leu His Glu 

Ser Leu Leu 
40 

Leu Leu Asp 

Tyr Ser Glu 
70 

Gin Glu Arg 



Thr Lys He 
100 

Leu Phe Cys 



Gin He Asp 



Lys He Leu 
30 

Tyr Lys Gly 

Arg Cys Cys 
60 

Asp His He 

Lys Tyr Ala 
90 

Ser Glu Trp 

Cys Asp ,Val 
120 

Gly Arg Asn 
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130 

Arg Lys Val lie Met Asp Leu Lys Thr Met Glu Asn Leu Gly Leu 

140 150 
Ala Gin Asn Cys Thr lie Ser lie Gin Asp Tyr Glu Val Phe Arg 

160 

Cys Glu Asp Ser Leu Asp Glu Arg Lys lie Lys Gly Val lie Glu 

170 180 
Leu Arg Lys Ser Leu Leu Ser Ala Leu Arg Thr Tyr Glu Pro Tyr 

190 

Gly Ser Leu Val Gin Gin lie Arg lie Leu Leu Leu Gly Pro He 

200 210 
Gly Ala Gly Lys Ser Ser Phe Phe Asn Ser Val Arg Ser Val Phe 

220 

Gin Gly His Val Thr His Gin Ala Leu Val Gly Thr Asn Thr Thr 

230 240 
Gly He Ser Glu Lys Tyr Arg Thr Tyr Ser He Arg Asp Gly Lys 

250 

Asp Gly Lys Tyr Leu Pro Phe He Leu Cys Asp Ser Leu Gly Leu 

260 270 
Ser Glu Lys Glu Gly Gly Leu Cys Met Asp Asp He Ser Tyr He 

280 

Leu Asn Gly Asn He Arg Asp Arg Tyr Gin Phe Asn Pro Met Glu 

290 300 
Ser He Lys Leu Asn His His Asp Tyr He Asp Ser Pro Ser Leu 

310 

Lys Asp Arg He His Cys Val Ala Phe Val Phe Asp Ala Ser Ser 

320 330 
He Glu Tyr Phe Ser Ser Gin Met He Val Lys He Lys Arg He 

340 

Arg Arg Glu Leu Val Asn Ala Gly Val Val His Val Ala Leu Leu 

350 360 
Thr His Val Asp Ser Met Asp Leu He Thr Lys Gly Asp Leu He 

370 

Glu He Glu Arg Cys Val Pro Val Arg Ser Lys Leu Glu Glu Val 

380 390 
Gin Arg Lys Leu Gly Phe Ala Leu Ser Asp lie Ser Val Val Ser 
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400 

Asn Tyr Ser Ser Glu Trp Glu Leu Asp Pro Val Lys Asp Val Leu 

410 420 
lie Leu Ser Ala Leu Arg Arg Met Leu Trp Ala Ala Asp Asp Phe 

430 

Leu Glu Asp Leu Pro Phe Glu Gin lie Gly Asn Leu Arg Glu Glu 

440 

lie lie Asn Cys Ala Gin Gly Lys Lys ***. 



4. The DNA fragment in accordance with claim 1, in which 
the base sequence comprises the whole or a part of the base 
sequence represented by the formula: 

* 

10 20 30 40 



ATG 


GCA 


GTG 


ACA 


ACT 


CGT 


TTG 


ACA 


TGG 


TTG 


CAT 


GAA 


AAG 


ATC 


CTG 


CAA 


50 
AAT 


CAT 


TTT 


60 
GGA 


GGG 


AAG 


70 
CGG CTT 


AGC 


CTT 


80 
CTC 


TAT 


AAG 


90 
GGT 


AGT 


GTC 


100 
CAT GGA 


TTC 


110 
CAT AAT 


GGA 


GTT 


120 
TTG 


CTT 


GAC 


130 
AGA TGT 


TGT 


140 
AAT CAA 


GGG 


CCT 


150 
ACT 


CTA 


ACA 


160 
GTG ATT 


TAT 


AGT 


70 
GAA 


GAT 


CAT 


180 
ATT 


ATT 


GGA 


190 
GCA TAT 


GCA 


200 
GAA GAG 


GGT 


TAC 


210 
CAG 


GAA 


AGA 


220 
AAG TAT 


GCT 


230 
TCC ATC 


ATC 


CTT 


240 
TTT 


GCA 


CTT 


250 
CAA GAG 


ACT 


260 
AAA ATT 


TCA 


GAA 


270 
TGG 


AAA 


CTA 


280 
GGA CTA" 


TAT 


4 

ACA 


290 
CCA 


GAA 


ACA 


300 
CTG 


TTT 


TGT 


310 
TGT GAC 


GTT 


GCA 


320 
AAA 


TAT 


AAC 


330 
TCC 


CCA 


ACT 
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340 350 360 370 

AAT TTC CAG ATA GAT GGA AGA AAT AGA AAA GTG ATT ATG GAC 



380 390 400 410 420 

TTA AAG ACA ATG GAA AAT CTT GGA CTT GCT CAA AAT TGT ACT 



430 440 450 460 

ATC TCT ATT CAG GAT TAT GAA GTT TTT CGA TGC GAA GAT TCA 



470 480 490 500 

CTG GAC GAA AGA AAG ATA AAA GGG GTC ATT GAG CTC AGG AAG 



510 520 530 540 

AGC TTA CTG TCT GCC TTG AGA ACT TAT GAA CCA TAT GGA TCC 



550 560 570 580 

CTG GTT CAA CAA ATA CGA ATT CTG CTG CTG GGT CCA ATT GGA 



590 600 610 620 630 

GCT GGG AAG TCT AGC TTT TTC AAC TCA GTG AGG TCT GTT TTC 



640 650 660 670 

CAA GGG CAT GTA ACG CAT CAG GCT TTG GTG GGC ACT AAT ACA 



680 690 700 710 

ACT GGG ATA TCT GAG AAG TAT AGG ACA TAC TCT ATT AGA GAC 



720 730 740 750 

GGG AAA GAT GGC AAA TAC CTG CCA TTT ATT CTG TGT GAC TCA 



760 770 780 790 

CTG GGG CTG AGT GAG AAA GAA GGC GGC CTG TGC ATG GAT GAC 



800 810 820 830 840 

ATA TCC TAC ATC TTG AAC GGT AAC ATT CGT GAT AGA TAC CAG 



850 860 870 880 

TTT AAT CCC ATG GAA TCA ATC AAA TTA AAT CAT CAT GAC TAC 
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890 900 910 920 

ATT GAT TCC CCA TCG CTG AAG GAC AGA ATT CAT TGT GTG GCA 



930 940 950 960 

TTT GTA TTT GAT GCC AGC TCT ATT GAA TAC TTC TCC TCT CAG 



970 980 990 1000 

ATG ATA GTA AAG ATC AAA AGA ATT CGA AGG GAG TTG GTA AAC 



1010 1020 1030 1040 1050 

GCT GGT GTG GTA CAT GTG GCT TTG CTC ACT CAT GTG GAT AGC 



1060 1070 1080 1090 

ATG GAT CTG ATT ACA AAA GGT GAC CTT ATA GAA ATA GAG AGA 



1100 1110 1120 1130 

TGT GTG CCT GTG AGG TCC AAG CTA GAG GAA GTC CAA AGA AAA 



1140 1150 1160 1170 

CTT GGA TTT GCT CTT TCT GAC ATC TCG GTG GTT AGC AAT TAT 



1180 1190 1200 1210 

TCC TCT GAG TGG GAG CTG GAC CCT GTA AAG GAT GTT CTA ATT 



1220 1230 1240 1250 1260 

CTT TCT GCT CTG AGA CGA ATG CTA TGG GCT GCA GAT GAC TTC 



1270 1280 1290 1300 

TTA GAG GAT TTG CCT TTT GAG CAA ATA GGG AAT CTA AGG GAG 



1310 1320 1330 

GAA ATT ATC AAC TGT GCA CAA GGA AAA AAA 3' 
— 5' 

wherein the sign "-" represents a base complementary to the 
base shwon just above each sign. 
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5. An expression vector in which a DNA fragment containing a base sequence coding for a non-A non-B 
hepatitis-specific antigen is intoduced into a cloning site present downstream from a promoter of said 
vector. 

6. The expression vector in accordance with claim 5, in which the promoter is controllable by a 
regulatory factor. 5 

7. The expression vector in accordance with claim 5, in which the promoter operates in a 
microorganism. 

8. The expression vector in accordance with claim 5, in which the promoter operates in an eukaryote. 

9. A transformant obtained by transforming a host with an expression vector In which a DNA fragment 
containing a base sequence coding for a non-A non-B hepatitis-specific antigen is introduced into a 10 
cloning site present downstream from a promoter of said vector. 

10. The transformant in accordance with claim 9, in which the host is Escherichia coll or Bacillus subtilis . 

11. A process for producing an antigen specific to non-A non-B hepatitis comprising introducing a DNA 
fragment containing a base sequence coding for said specific antigen Into a cloning site present 
downstream from a promoter of a vector for expression, introducing the expression vector containing is 
said DNA fragment into a host, culturing said transformed host, and collecting the produced and 
accumulated antigen. 
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CTT 
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AAT CAA 
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ACT 


CTA 


ACA 


160 
GTG ATT 


TAT 
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AGT GAA 


GAT 


CAT 


180 
ATT 


ATT 


GGA 


190 
GCA TAT 


GCA 


200 
GAA GAG 


GGT 


TAC 


210 
CAG 


GAA 


AGA 


220 
AAG TAT 


GCT 


230 
TCC ATC 


ATC 


CTT 


240 
TTT 


GCA 


CTT 


250 
CAA GAG 


ACT 


260 
AAA ATT 


TCA 


GAA 


270 
TGG 



280 290 300 

AAA CTA GGA CTA TAT ACA CCA GAA ACA CTG 
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310 320 330 

TTT TGT TGT GAC GTT GCA AAA TAT AAC TCC 



340 350 360 

CCA ACT AAT TTC CAG ATA GAT GGA AGA AAT 



370 380 390 

AGA AAA GTG ATT ATG GAC TTA AAG ACA ATG 



400 410 420 

GAA AAT CTT GGA CTT GCT CAA AAT TGT ACT 



430 440 450 

ATC TCT ATT CAG GAT TAT GAA GTT TTT CGA 



460 470 480 

TGC GAA GAT TCA CTG GAC GAA AGA. AAG ATA 



490 500 510 

AAA GGG GTC ATT GAG CTC AGG AAG AGC TTA 



520 530 540 

CTG TCT GCC TTG AGA ACT TAT GAA CCA TAT 



550 560 570 

GGA TCC CTG GTT CAA CAA ATA CGA ATT CTG 



580 590 600 

CTG CTG GGT CCA ATT GGA GCT GGG AAG TCT 
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610 620 630 

AGC TTT TTC AAC TCA GTG AGG TCT GTT TTC 



640 650 660 

CAA GGG CAT GTA ACG CAT CAG GCT TTG GTG 



670 680 690 

GGC ACT AAT ACA ACT GGG ATA TCT GAG AAG 



700 710 720 

SAT AGG ACA TAC TCT ATT AGA GAC GGG AAA 



730 740 750 

GAT GGC AAA TAC CTG CCA TTT ATT CTG TGT 



760 770 780 

GAC TCA CTG GGG CTG AGT GAG AAA GAA GGC 



GGC 


CTG 


790 
TGC ATG 


GAT 


800 
GAC ATA 


TCC 


TAC 


810 
ATC 


TTG 


AAC 


820 
GGT AAC 


ATT 


830 
CGT GAT 


AGA 


TAC 


840 
CAG 


TTT 


AAT 


850 
CCC ATG 


GAA 


860 
TCA ATC 


AAA 


TTA 


870 
AAT 


CAT 


CAT 


880 
GAC TAC 


ATT 


890 
GAT TCC 


CCA 


TCG 


900 
CTG 
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910 920 930 

AAG GAC AGA ATT CAT TGT GTG GCA TTT GTA 



940 950 960 

TTT GAT GCC AGC TCT ATT GAA TAC TTC TCC 



970 980 990 

TCT GAG ATG ATA GTA AAG ATC AAA AGA ATT 



1000 1010 1020 

CGA AGG GAG TTG GTA AAC GCT GGT GTG GTA 



1030 1040 1050 

CAT GTG GCT TTG CTC ACT CAT GTG GAT AGC 



1060 1070 1080 

ATG GAT CTG ATT ACA AAA GGT GAC CTT ATA 



1090 1100 1110 

GAA ATA GAG AGA TGT GTG CCT GTG AGG TCC 



1120 1130 1140 

AAG CTA GAG GAA GTC CAA AGA AAA CTT GGA 



1150 1160 1170 

TTT GCT CTT TCT GAC ATC TCG GTG GTT AGC 



1180 1190 1200 

AAT TAT TCC TCT GAG TGG GAG CTG GAC CCT 



Fig. 2 



AAAAATTTATTTGCTTTCAGGAAAATTTTTCTGT 
TTTTTAAATAAACGAAAGTCCTTTTAAAAAGACA 



ATAATGTGTGGAATTGTGAGCGGATAACAATTTC 
TATTACACACCTTAACACTCGCCTATTGTTAAAG 
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1210 1220 1230 

GTA AAG GAT GTT CTA ATT CTT TCT GCT CTG 



1240 1250 1260 

AGA CGA ATG CTA TGG GCT GCA GAT GAC TTC 



1270 1280 1290 

TTA GAG GAT TTG CCT TTT GAG CAA ATA GGG 



1300 1310 1320 

AAT CTA AGG GAG GAA ATT ATC AAC TGT GCA 



1330 

CAA GGA AAA AAA 3' 



5 1 



029327; 



en 



0> 



O < 0 

O O U 

co u a* 

O U 

o © 

o c 

2 < 



o 



O *C 

CM 



U 

to 

3r 



63 

cd < 
U * 

O CD > 
oo 

MU Qi 

E-i a 
CD > 

En 01 
CD >i 
fr* CJ 



o 

CM 



O 
VO 
CM 



h & 

CD 0 

cd 



in 

M < S 

S3 

* >i 

CD rH 
CD CD 

< 3 

S3 



m 

CO 



3 

H 

cd 

cd 4J 

% 

< u 

CJ J3 

< Eh 

a to 

3S 

33 



0 -p 

o < S 
co H © 

< H 
CD rH 

H at 
cd > 

co 

o < 0> 

co CD 4 
co 4! *! 

E-t C 

3S 

|J2 

H 

CM CD CD 
CO 

32 

< H 

a c 

oUU 

co O 0 
Eh C 

32 



o a to 

CM CD >i 

<T Eh CJ 

4j O* 

IS* 

Eh H 
o Eh rd 
H CD > 

cd cd 

Eh M 

< >i 
H Eh 

Eh D* 

O 3 S 
o 

CD C 

a cd 

H 4) 
H 
42 H 

EH U 

u a> 

B CO 

O U <D 
o\ Eh «H 

co rt! H 

Eh U 
CJ A 

< Eh 

&4 (0 

CD >i 

&< CJ 

Ej C 

CO 

2 H 

a cd 

Eh (d 

a h 

CD < 
In § 

o a m 

co < >, 
0 1-4 
CD CD 

&« ^ 

S3 

Eh C 

32 



© CD 9 
00 Eh CD 

U J 

< 3 
Eh 01 

cd a> 

< CO 



vo 



CD CO 

CD cn 

83 



o d 

C§ CD 
Eh CO 

< H 

O rH 

H (d 
CD > 

CD >t 
CD rH 
CD CD 

CO 

< H 

cd m 

35 



o 
in 



o3 a 



H 

CD 



CO 



CJ A 
< (0 

3 < 

CD 9 

83 

tH CO 

Eh O, 

9 
H 

CD 



o CD 3 
^ H 0) 
in u J 

CD 3 

S3 

Eh <D 
< H 

o 3 u 

co O < 
m 

Sc 
H 
CD 

35 

O O CD 
CM 

H <d 

CD > 

CD 3 
Eh (1) 

U M 
O (D 
Eh CO 

04| S 

m CD CD 



H u 

IS 



in 



62 

CD 

8" 



cn 

^ CD 3 

1:3 

o <d 

CJ rH 

o < 

Eh U 

O <D 
Eh CO 



O < H 

a a) 

§h ^3 
Eh CU 

Eh H 
Eh fd 
O > 



o a 
m H 03 
in 

a 

CD 

< 



u 

0) 



2 



CD H 
EH fd 
CD > 



O Eh 

GO 

m 0 



3 



U 
0) 
CO 

C 
CO 



CJ CD 

in < co 

CJ 0) 

Eh co 



CD co 
>i 



3^ 



O O rH 

to CD CD 

in 

Eh <d 

CJ rj 

CD < 

>1 
H 

CD 



O 4! 

m 
in 



a 



o 



Eh >i 
CD H 

cd a 

S3 



* 



029327n 



° £ 

vo < 

VO E* 



m 

CP 
•H 



CD CO 

cd 3 

CD CD 

^ u 

m E< co 
vo 

4! 0) 
H rH 

< H 

CD >i 
CD CD 
E< H 

o < 

vo < Vi 

< H 
Eh d 

22 

Eh U 
o O >i 

vo a 0 

CD rH 

eh <d 
cd > 

CD 3 
Eh (1) 

E* ^ 

H (0 
OUH 
CM O < 

- CD 

< H 

o cd 

E* OB 

C$ B 

CD M 
OA 

O < H 

i-l 

vo < H 

E< td 

CD > 
Eh CO 
O 33 

cd >i 

CD i-4 

o cd 



oo0< 

r- O < 
E* W 

e* a 
cd 3 

E« a 

H < H 

Eh CD 

II * 
H 0* 

<< O 

a u 
cd 3 

Eh 0) 
o O J 



Eh 



CD rH 

cd cd 



cn < 



EH O* 

vo a 3 

to 
cd >i 

a cd 
a Oi 

O < CO 
CO 13 < 

vo 

la 

H U 

u a) 
o H co 
p* 

vo U 



u 



q as 

O CP 
CD U 



© O 3 
00 Eh d) 
r- Eh 1^ 

O CD 

< H 
U M 

r- Eh co 

< co 

Eh H 

u a 

< CO 

h a 

< to 

O O < 

VO 

CD 4J 
Eh 
< 

a co 

CD 3 

53 

o O >i 
in O f-i 

U >i 
CD H 

cd cd 

35 

cd cd 

CO 

O ft >| 

O 3 

So 

Eh U 
CD CO 
«< CO 

CD 3 
H CD 

o o i3 

r* O >i 
O iH 

OO 

CD 3 
Eh <d 
U A 

$ (0 
&h CO 



co 



o 

CN 



CO 



cn 



CQ 


O CH 


•r| 


O H 


33 


cn Eh 


C 




to 






C3 


3 




0) 

w 






C4 


CQ 




in 


0 0 








CO 


01 




H 




H 


rn 


U 


E-i 


CD 




to 










5 


^/ 






CO 










O 




M 




l-M 




M 




to 

Hi 


2 




a 


<D 


O o 




[•** ^ 


A. 
M4 




c 


o 


iH 


Ehj 




a 


M 






u 


IT 




CP 










vo a 




CO 




0 


CO 


u 


< 


EH 




1 


CD 




i-4 




M 


O < 




m 


d 








3 












0 




c 





(T3 



(0 



as 



5 



O 



o < CP 
vo o H 

a\ U < 

< H 

< tp 

CO 

u a) 

Eh ^ 

< H 



in 



a co 
>i 



2* 



&h 05 
O O > 

cn < o 

< H 
CD 4J 

3a 

O H U 
fO o CO 

cn H co 
u u 

CJ CO 
H CO 

a co 

EhX 

a m 

o < >1 
cm fri Eh 

cn 

25 
133 

< H 
H U 

a co 

O Eh CO 

cn a u 

O CD 

< CO 

a id 

33 

eh a 



o O +J 

SSI 

O M 
O CD 

< CO 

Eh CU 

o S Id 
o 

H Eh co 
0 EC 
Eh M 

< tH 

a 3 

H CD 
OUhl 

o 

O O 3 

H H3 



Eh (d 



8 H 



Eh <d 
O > 

o Eh CO 
cn 4! -H 
cn O W 

< ^ 

Eh td 

a > 
o •— I 

Eh (d 
O > 

O O rH 
CO O O 

cn 

Eh (d 
U rH 

a < 
a c 

< rH 

H (d 

o a > 

cn o 3 

CD 3 
S O 
CD CP 



029327-', 



•H 
fa 



O O to 

CO < >i 
O 
H 

O M 

O 0) 

Eh CO 

O C7> 

34 

O H 

r- O > 
o 

Hgi O 

a m 
a cu 

eh (d 
o > 

Eh to 
O >i 
O Eh U 

VD 

O <j D> 



O 3 

<< H 

3 o 

< 0) 
EH H 
*C H 

<C a 

< H 

3 o 
<c ® 

Eh H 

< H 

Eh 3 
Eh CD 

a 1-4 



in 



q a 

O < CO 

^ a < 

o 

H Eh >i 



8 



CO 



O < Eh 

m 

OHO 

< H 
O 3 

S3 

Eh CU 

< CO 
3 4S 



O Eh c 
H 

a m 

o a> 

< CO 

&H H 
Eh id 
O > 

a h 

O Eh o 
m c > 
H 

HO M 

o © 

Eh CO 

o a) 

Ehh 

< H 

<C to 
o o < 

CM 

H £h M 
rH O © 
Eh CO 

Eh 3 

S3 

Eh id 
OH 
O < 

Oh (D 

H |i Ch 

rH 

5* 

|h © 

o >-5 

CO 

° 3 * 

O < r4 

rH 

H < 0* 

O o 

OH 
Eh <d 

© O > 
O 3 
O O 

U 3 

< H 

3 o 

S3 



O < 0> 

o c3 H 
cm < < 

H 

o 3 

Eh © 
U J 

Eh cd 
OH 
O < 

o S © 

0> Eh CO 
H 

H Eh 3 

S3 

Eh Q) 
Eh H 

< H 

< 3 
Eh © 

O O H 
00 

H gH H 
H H (0 

e> > 
Eh CU 

53 

O CO 

its 

O flj H 

r- &h <d 
H O > 

H 

&H O 

O H 
O CU 

O CU 

53 

O 3 
O Eh O 
VO O H 
H 

H O 3 

3 o 

E* H 

O 3 

< H 

© 3 o 

in 

H Eh U 
HO© 
H CO 

o u 

O © 
Eh CO 



O Eh c 
10 CO 

cm < **: 

H 

O >i 
U H 
O U 

< 0) 
Eh H 

< H 

< C 
O < H 
mOCD 

CM 

H CJ> 3 
<H 

E* P« 

Eh O 
O U 
© O CU 



cm O 3 
Eh 



H Eh ^ 



Eh CU 

53 

O 3 
< H 

3o 

O < 3 
en Eh q> 
cm Eh m 



Eh 



o © 

US 

q cu 

53 

eh a 
o < a 

CM O < 
CM 

h < (d 

OH 
O < 

Eh fd 
OH 
O < 

o a* 

O M 
o Eh H 

H 

CM < 3 

H S3 

§s 

< C7t 

8^ 



O Eh * 



to 

to 



5^r 

u o 

0\ < H 
CM O O 
H 

5^ 

Eh CO 

a >» 

&H O 

q c: 

O <C CO 
00 < < 
CM 

HO© 
Eh H 

< H 

fr* © 
Eh H 

< H 

< H 

o 3 o 

<N O 3 
H < H 
3 O 

Si! 



& 3 
S3 



0293274 



o 



en 
fa 



O < Eh 

U O 

< Eh 

a a 

< &* 
o u 

< 

o h < 
co o o 

g Eh 

u 3 
o a 




§1 

o w 
u a 
o o 
o o 

o a 



o 

in 



S3 

o CJ 

cd o 

Eh < 
< Eh 

uo 

U CD 

cd a 
o 5 

o 5 

cd a 
go 

3 e< 



o o a 

CM |h < 

< EH 

SI 

< 6h 
U CD 



o 

CO 
CM 



c5 O 

< Eh 
CD O 

8 a 

< & 




CM 



o cd 



s 

cj a 
u a 

o cd a 
o cd 

Ej < 



d u 
cd a 

SI 

S CD 

u cd 




CO 




© CJ p* 
o rt! S 
moo 
cd u 



CM 



CD 
O Eh 




a cd 

CO 4! £h 



"SB 




O E-» < 

Eh rt! 

< Eh 
Eh < 
CJ CD 

< Eh 

cd 0 

Eh < 



o p u 



CM 



< &H 

o o 

8 o 



o 
vo 
in 



CD O 

< Eh 
3 Eh 
CD O 
CD CJ 

CJ cd 
E« rt! 
CJ CD 

o o 

< Eh 

a cd 
cd cj 

CD CJ 



o a o 

to 



o 
in 
m 



O H < 
CM U 0 
in rt! Eh 
O CD 

II 
< Eh 

3 o 

it 



in co 



1 



0293274 



•H 



o 



2 



IS 

E< 

o o 
o o 

E< < 

e> u 
o u 
^ 4 



o 
o 



3 o 

ii 

u 3 



3* 



en < H 
moo 

SB 




o 

m 



O O 
Eh 

s 



s 

a 
u 

Eh 



o 



o 
E* 

o 



CO 

vo 



E* 

a 
u 
u 

a 
a 

% 



U O 
CD CJ 

o a 

< Eh 



o S 



EH < 

a 3 



moo 

ID o o 

o § 

3 a 
o q 



o 



o 

m 



o o 

< E* 

< Eh 
EH < 

O CD 

ii 

< Eh 

c3 o 
u o 

< *• 

Ej < 

eh § 

O S 

o o 

< E* 
o a 



O 

s 



I 

U 

o o 
o u 



OO O 
<n < H 
r-2 E* 

o o 

Si 

o o 



o E* 4 

oo < E-» 
co O O 

O 

o o 
< E< 



8 



o 
oo 



o o 

M 

a o 



CO 



O 



HO O 
co < £h 

g q 

S3 
S3 



© o o 

O O 

S < 
o o 
** < 




o < *i 
as 3 o 

3 o 

3d 




o 

H 




Sd 

t> < 

< E-4 



o 

CN 







o 


cn o 




H 


o < 




rH 


H £4 




rH 






































o a 




O 


CM E-* 




O 












rH 


a 






u 






Eh 






a 






o q 




O 


H < 




C?h 


O H 


I 


O 


H i< 




H 



< Ej 

< E< 

o o 

Eh < 
O O 

< Eh 



in 
o 

rH 



< Eh 

a 



I 



o o 
8 d 



3 

Eh 

2 



IS 



o 0 




r 



029327 



O O U 
CM E-i rfj 

3 o 
cd o 

S3 

a cd 



in 



o 

© O CD 

u 8 

cd a 

Eh 



S % |J 

M ^ < 
h o a 

rj 3 
a cd 

cd a 
© cd u 

in H < 

CN U 3 

o 

§ 



CM 



m 

CM 



8 
5 

o a 
u § 
a c§ 



cd 



CD U 

oau 

CM £h <J 

a cd 



CM 




O < ^ 

vooa 

not) 

rH < EH 

CD U 

cd u 
cd u 



o 
in 
ro 

H 



S3 

CD O 
CD CJ 

cd a 

< Eh 




© U CD 
CJ CD 
CD O 

H H < 



8 



8 




fO CD O 

o 

£4 

i 



9 




O CD U 
^ < H 

ass 

o o 



O CD O 

q 3 
It 



s $ s 

^ CD O 




3 



O & < 
go CD O 
in H < 

li 

< h 

U CD 
E* < 



029327n 



Fi g. 5 




Pvul 

T4DNA polymerase 



NcqI 
HjndW 

Gel extraction 



I FragmentI J 




Ncol 



Variant primer 
Hind HI 



Heat treatment 



| Re- 



anheal 




DNA polymerase (Kienow enzyme) 
T4DNA Ugase+4dNTP 

• Hindi 

HindM 



029327; 



Fig. 6 




'Ampr WA/co/ 
pCDVCL-I 



Pvul 

T4 DNA polymerase 



0 



Ncgl 
MI 

Gel extraction 



Ncol 




Variant primer 
BglR 



Heat treatment 
Re -anneal 

DNA polymerase! Klenow enzyme) 

T4 DNA ligase 
+4dNTP 




029327^ 



Fig. 7 




T4DNA h'gase 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Category 



DOCUMENTS CONSIDERED TO BE REL EVANT 

Citation of document with indication, where appropriate, 
of relevant passages 



D,Y 



A 
A 



EP-A-0 190 972 (MITSUBISHI) 

* Whole document * 

PROC. NATL. ACAD. SCI. USA, vol. 80, 
March 1983, pages 1194-1198; R. A. YOUNG 
et al.: "Efficient isolation of genes 
by using antibody probes" 

* Whole article * 

CHEMICAL ABSTRACTS, vol. 105, no. 17, 
October 1986, page 527, no. 151110y, 
Columbus, Ohio, US; T. AKATSUKA et al.: 
"Non-A, non-B hepatitis related AN6520 
Ag is a normal cellular protein mainly 
expressed in liver II" & J. MED. VIROL. 
1986, 20(1), 43-56 

* Whole abstract * 

BIOLOGICAL ABSTRACTS, vol. 80, 1985, 
no. 4871; J. -I. T0HMATSU et al.: 
"AN6520 antigen: an antigen purified 
from liver with non-A, non-B hepatitis" 
& J. MED. VIROL 15(4): 357-372. 1985. 

* Whole abstract * 

EP-A-0 066 296 (EISAI CO., LTD) 
EP-A-0 092 249 (EISAI CO., LTD) 



The present search report has been drawn up for afl claims 



Relevant 
to claim 



l-n 



l-n 



l 



Application Number 



EP 88 40 0790 



CLASSIFICATION OF THE 
APPLICATION (Int. CL4) 



C 12 N 15/00 
A 61 K 39/29 



TECHNICAL FIELDS 
SEARCHED (Int. CL4) 



C 12 N 
A 61 K 
G 01 N 



of tea-cfc 

THE HAGUE 



Dsuof 



•fibs 



21-06-1988 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



SKELLY J.M. 



T : theory or principle underlying the invention 
E : earlier patent document, hot published on, or 

after the filing date 
D : document cited in the application 
L : doenment cited for other reasons 



A : member of the same patent family, corresponding 
document 



® 




Europiisehes Patontamt 
European Patent Office 
Office europeen dea braveta 





11 



(TT) Publication number: 0 293 274 B1 



EUROPEAN PATENT SPECIFICATION 



@ Date of publication of patent specification : 
04.09.91 Bulletin 91/36 

@ Application number: 88400790.7 



® Int CI. 8 : C12N 15/12, C12N 15/33 



Date of filing : 31.03.88 



@ DMA molecules encoding non-A, non-B hepatitis antigens, and their use In producing said antigens. 



® Priority: 31.03*7 JP 78313/87 
04.06.87 JP 140588/87 
10.11.87 JP 283990/87 



@ Date of publication of application : 
30.11.88 Bulletin 88748 

@ Publication of the grant of the patent: 
04.09.91 Bulletin 91/36 

(3) Designated Contracting States : 
CH DE FR GB IT U NL SE 



® References cited : 

EP-Ar 0 066 296 
EP-A- 0 092 249 
EPhA- 0 190 972 

PROC. NATL ACAD. SCL USA, vol 80, March 
1983, pages 1194*1198; RJL YOUNG et si: 
'Efficient Isolation of genes by using antibody 
probes" 

CHEMICAL. ABSTRACTS, vol. 105, no. 17, 
October 1986; page 527, no, 151110y, Colum- 
bus, Ohio, US; T. AKATSUKA et si: "Non-A, 
non-B hepatitis related AN6520 Ag Is a normal 
cellular protein mainly expressed In liver IT & 
J. MED. VIROL 1986, 20(1), 43-56 
BIOLOGICAL ABSTRACTS, vol. 80, 1985, no. 
4871; JA. TOHMATSU et aL: "AN6520 antigen: 
an antigen purified from liver with non-A, 
non-B hepatitis* & X MED. VIROL 15(4): 
357-372. 1985. 



CM 
CO 

o» 

CM 



@ Proprietor : MITSUBISHI KASB 
CORPORATION 

5*2, Marunouchl 2-chome Chryoda-ku 
Tokyo 100 (JP) 

@ Inventor: Takahashi, Kazuhiro 303 Corpo 
Omodaka 

29 IchlJoJI-Sornedono-cho Sakyo-ku 

Kyoto City Kyoto Prefecture (JP) 

Inventor : Shibui, Tatsurou 

M606-11 San White 6-154 WnamWJamae 

Machlda City Tokyo (JP) 

Inventor: Kamhono, Mlchlru 

F202-24 San White 24-11 Tsununa 

Machlda City Tokyo (JP) 

Inventor: Matsul, Rle 

A211-23 San White 1-26-31 Ogawa 

Machlda City Tokyo (JP) 

Inventor: Teranlshl, Yutaka 

1- 14-2 Takane 

Sagamlhara City Kanagawa Prefecture (JP) 
Inventor: Nakanlshl, Shlgeteda 
517-116 Iwakura-Nagatanl-cho 8akyo-ku 
Kyoto City Kyoto Prefecture (JP) 
Inventor: Kltamura, Naomi 

2- 272 Yakumo-HlgashMiacM 
Morlguchl City Osaka Prefecture (JP) 



Representative: Gutmann, Ernest et ei 
S.C Ernest Gutmann - Yves Pfasseraud 67, 
boulevard Haussmann 
F-75008 Paris (FR) 



Note : Within nine months from the publication of the mention of the grant of the European patent any 
person may give notice to the European Patent Office of opposition to the European patent granted 
Notice of opposition shall be filed In a written reasoned statement It shall not be deemed to have been 
fled until the opposition fee has been paid (Art 99(1) European patent convention). 



Jouve, 18, rue Saint-Denis, 75001 PARIS 



EP 0 293 274 B1 

Description 

The present Invention generally relates to the production of an antigen specific to non-A non-B hepatitis 
by recombinant DNA technology. More particularly, it relates to a DNA fragment coding for an antigen specrfi- 
5 cally occurring in a host affected with non-A non-B hepatitis, an expression vector containing such a DNA frag- 
ment a host transformed with such an expression vector, as well as a process for producing said antigen 
specific to non-A non-B hepatitis by culturing such a transformant . 

Among viral hepatitises, the viral entitles of hepatitis type A and type B have been found and, accordingly, 
ft has now become possible to diagnose such diseases by immunological methods. 

10 Stfll another type of hepatitis different from the types A and B, which is called non-A non-B type hepatitis, 
Is said to be over 90% of post-transfusion hepatitis : refer to NIPPON RJNSHO (Japan Clinic), 35, 2724 (1977); 
J. Blot. Med., 49, 243 (1976). The pathogenic virus of the non-A non-B type hepatitis, however, has not yet 
been identified. Only one fact which has already been established Is potential Infection of human hepatitis type 
non-A non-B virus to chimpanzee : refer to Lancet 1, 459 (1978) ; Ibid., 463 (1978). 

15 Many workers have done various investigations for searching an antigen-antibody system related to the 
non-A non-B hepatitis by using mainly sera from patients affected with the disease ; nevertheless, no definite 
system has been found. Under these circumstances, the diagnosis of non-A non-B hepatitis should inevitably 
be effected by so-called exclusion diagnosis : that Is, whether or not the hepatitis of a patient is type A or type 
B or other hepatitis due to a vims known to cause hepatopathy, for example, CMV, HSV, EBV, etc., is first deter- 

20 mined ; and if not, the patient's hepatitis is diagnosed as non-A non-B type. Thus, such a diagnosis of non-A 
non-B hepatitis wffl require much time and labor. 

An antigenic protein specific to non-A non-B hepatitis and useful for the direct diagnoses of the hepatitis 
has been purified from human and chimpanzee hepatocytes affected with non-A non-B hepatitis, and a mono- 
clonal antibody speeffic to the antigen and useful for the tre a tmen t of the non-A non-B hepatitis has also been 

25 proposed : refer to Japanese Patent Application Laying-open (KOKAI) Nos. 176856786 and 56196786. 

A large amount of such an antigenic protein specific to non-A non-B hepatitis should be required when such 
a protein is to be employed, for example, as a diagnostic agent However, It is not always appropriate to purify 
such a large amount of the antigenic protein from chimpanzee hepatocytes affected with non-A non-B hepatitis. 
On the other hand, In order to detect a gene cooing fora specific antigen of non-A non-B hepatitis by nucleic 

so acid hybridization and, further, to produce such an antigen specific to non-A non-B hepatitis by the recombinant 
DNA technology. It is essential to obtain a gene fragment coding for the antigenic protein specific to the non-A 
non-B hepatitis. 

The present inventors have made great efforts to produce such a specific antigenic protein in a large 
amount by genetic engineering techniques, and finally isolated a gene fragment coding for the antigenic protein 
35 specific to non-A non-B hepatitis, said gene fragment being useful for the production of such antigens. Further, 
the inventors have successfully constructed an expression vector containing said gene fragment Thus, the pre- 
sent Invention has now been attained. 

It is an object of the Invention to provide a DNA fragment which contains a base sequence coding for an 
antigen specifically occurring in a host ceil affected with non-A non-B hepatitis or an antigenic protein specific 
40 to non-A non-B hepatffls having physiological activities equivalent to those of said specifically occurring antigen. 
Another object of the invention is to provide an expression vector having said DNA fragment introduced 
thereinto at a cloning site downstream from a promoter of the vector. 

A still another object of the Invention Is to provide a transformant obtained by transforming a host cell with 
said expression vector. 

45 A further object of the Invention is to provide a process for producing such an antigen specific to non-A 
non-B hepatitis by culturing said transformant 

Other objects and advantages of the present invention wfll be apparent from the following detaied des- 
cription with reference to the attached drawings, in which : 

Ffgs. 1a-1e show the base sequence cooing for an antigenic protein specific to non-A non-B hepatitis ; 
so Fig. 2 shows the base sequence of a hybrid promoter Pac; 

Figs. 3a-3c show the base sequence of a cDNA fragment obtained In Example 1 described hereinbeiow, 
together with deduced amino acid sequence ; 

Ffgs. 4a-4c show the base sequence of cDNA containing the full length gene sequence of an antigenic 
protein specific to non-A non-B hepatitis, which cDNA was obtained In Example 2 described hereinbeiow, 
55 the base sequence 57-1388 thereof coding for the antigenic protein speeffte to non-A non-B hepatitis ; 
Fig. 5 schematically Illustrates the construction of a ptesrrtd pCV44H ; 
Fig. 6 schematically illustrates the construction of a plasmld pCV44B ; and 
Fig. 7 schematically illustrates the construction of a plasmld pCZ44. 
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The present Invention will be described In detail hereinbelow. 

According to one aspect of the invention, a DNA fragment is provided which contains a base sequence 
coding for an antigenic protein occurring specifically in hepatocytes affected with non-A non-B hepatitis. 

Such a DNA fragment of the invention may be prepared in the following manner. 
5 First, a liver tissue specimen derived from a human or chimpanzee individual affected with non-A non-B 
hepatitis is homogenized in an aqueous solution of guanidinium thiocyanate and then subjected to cesium 
chloride equilibrium density gradient centrtfugation according to Chirgwin etal. method (Biochemistry, 18, 5294- 
5299 (1979)) to separate total RNA as a precipitate. After separation, the total RNA to purified by phenol ext- 
raction and ethand precipitation. 
10 "individuals affected with non-A non-B hepatitis" used as sources of liver tissue specimens In the Invention 
may include those affected with so-called type D hepatitis, which has recently been named. 

It is known that mRNA of an antigen gene generally has a poly-A chain. Thus, the total RNA is subjected 
to digo(dT) cellulose column chromatography In a conventional manner and poly(A}-containlng RNA (poly A* 
RNA) is isolated as mRNA material. 
15 A cDNA library corresponding to the poly A* RNA is then obtained from the mRNA material according to 
the random primer method (Y. Eblna etal. , Cell, 40, 747-758 (1 980)) : Thus, a number of DNAs complementary 
to the mRNA material am randomly synthesized using any primer of e.g. about 6 bases and a reverse tran- 
scriptase. 

The cDNA is methylated wfth a DNA methylase, e.g. EcoRl methylase, to protect cleavage sites present 

20 in the cDNA capable of being deaved by a corresponding restriction enzyme, e.g. EcoRl. A DNA linker con- 
taining the corresponding restriction enzyme cleavage sites at both ends, e.g. EcoR l linker (CGAATTCG), to 
added to the methylated cDNA and, then, this cDNA Is digested with the restriction enzyme, e.g. EcoRl. 

The digested cDNA to then cloned into a cloning vector such as a plasmid or a X phage. For example, the 
cDNA may be introduced into EcoRl site of Xgt 11 DNA, which is cm expression cloning vector : refer to RA 

25 Young etal. , Pro. Natl. Acad. Set. UJSJl, 80, 1 194-1 198 (1 983). The cDNA win be Inserted into the p-gal gene 
on the Xgt 1 1 phage. Thus, expression of the cDNA can be easOy verified by the production of a fused protein 
with p-galactosidaae due to Induction of the expression by the lactose operon p r omo ter of said phage when E. 
coHtransfected with said phage to cultured In a medium containing IPTG (isopropylthio-9-D-gaiactopyranoslde). 
The Xgt 11 phage inc or por a t i ng the cDNA to then introduced into E. coil byTomizawa etal. method in "Ex- 

» perimental Procedures for Bacteriophages", pp. 99-174, published May 30, 1970 by fwanaml Shoten (Japan). 
The thus transfected microorganism to cultured in an IPTG-contalning medium. 

The thus formed plaques can be easSy selected by an immunological screening method using a monoclonal 
antibody specifically directed to non-A non-B hepatitis to obtain a desired cDNA. Such a monoclonal antfeody 
which can be used in the Immunological screening method may be prepared according to the methods des- 

38 crfeed in Japanese Patent Application Laying-open Nos. 56196/88 and 91328/88. The screening methods used 
may include the western blotting technique described In these applications. 

The plaques positive in the tamundogical screening test are selected to proliferate the phage by Tomtzawa 
etal. method. DNA to purified from the grown phage by T. Maniatis etal. method in "Molecular Ctonhg*, Cold 
Spring Harbor Laboratory, pp. 65 etseq. (1 982), and cleaved with a suitable restriction enzyme such as EcoRl. 

40 The thus purtfied and digested DNA fragments can be used to determine the base sequence of a desired cDNA 
segment according to Maxam and Gflbert method in Methods in Enzymotogy, 65, 499-660 (1980) ; or alterna- 
tively, after further cloning the DNA fragments into M13 phage, the base sequence of such a desired cDNA 
segment can be determined according to the dideoxy method : Sanger etal.. Proa Natl. Acad. ScL U.S A, 74, 
5463(1977). 

48 Thus, a cDNA fragment coding for an antigen specific to non-A non-B hepatitis can be obtained. However, 
such a DNA fragment may usually be only a portion of the gene coding tor the non-A non-B hepatitto*pedfic 
antigen. 

A full length cDNA coding for such a non-A non-B hepatitis-specific antigen may be obtained In the following 
manner. 

80 Pofy AMnRNA to Isolated and purified in a manner similar to that described above. From the polyA*-mRNA 
a cDNA library to obtained according to Okayama-Berg vector-primer method : Molecular and Cellular Biology, 
2,181-170(1982). 

" A plasmid containing such a cDNA thus prepared is used to transform E. coil by any conventional method, 
for instance, the method D. Hanahan : J. MoL Biol., 168, 557 (1983). The transformartt ampicSin-restetant 
55 strains are collected and screened by the colony hybridization method using the afor em e n tio n ed DNA fragment 
as a probe. Such a probe may preferably be prepared by either the strepto-avidln method, or the nick translation 
method using photobictinnucieic acids and "P-nudefc acids. 

The thus selected colonies containing a cDNA clone are cultured. Plasmid DNA to obtained from the cut» 
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tored colony according to BIrmboim etal. method (Nucleic Acid Res., 7, 1 51 3 (1 979)) and digested with a suit- 
able restriction enzyme. The base sequence of a desired full-length cDNA segment Is then determined accord- 
ing to the aforementioned Maxam and Gilbert method or, alternatively, after further cloning the digested DMA 
Into M13 phage or pVC12 plasmid, such a base sequence is determined according to the above described 
5 Sanger et ai. dideoxy method. 

The base sequence of the fall length DNA coding for an antigen specific to non-A non-B hepatitis is shown 
in Fig. 1 , in which the symbol "-"Just under the base sequence represents a corresponding base complementary 
to the respective base described Just above each of the symbols. 

Of course, DNA fragments which can be employed In the invention do not necessarily contain the same 
10 base sequence as shown In Fig. 1, but those DNA fragments in which a part of said base sequence shown In 
Fig. 1 has been substituted by at least one different base or deleted therefrom and those DNA fragments in 
which one or more additlonaJ bases have been added to the base sequence of Fig. 1 may also be included 
herein provided that such different DNA fragments may code for substances having physiological activities 
equivalent to those of the non-A non-B hepatitis-specific antigens encoded by the base sequence of Fig. 1. 
1$ According to another aspect of the invention, an expression vector is provided In which the afcronentioned 
DNA fragment of the invention is inserted into a cloning site downstream from a promoter of this vector. 

The expression vector of the invention contains a promoter in a position capable of controlling the tran- 
scription of a DNA fragment coding for a non-A non-B hepatHb-specific antigen obtained by the aforementioned 
method. The promoters used in the invention may be any promoter capable of expressing the DNA fragment 
20 in a host, and preferably of controOing the transcription of the fragment 

When a host used is a microorganism such as Escherichia coii. Bacillus subtite. etc.. the expression vector 
of the invention may preferably comprise a pro m oter , a ribosome binding sequence, a gene for a non-A non-B 
hepatftffrepectfic antigen, a transcription termination factor, and a gene controlling the pro mote r . 

The promoter used may include those derived from E.00II , phage, eta, for example, tryptophan synthase 
25 operon (trp), lactose operon (lac), lipoprotein (Ipp), recA, lambda phage P 0 P* T5 early gene P2& Pa promoter, 
which may also be prepared by chemical synthesis. Also included herein are hybrid promoters such as tac (trp: 
lac), trc (trp : lac) and Pac (phage : Ecolt) shown in Fig. 2. 

The ribosome binding sequence may be derived from E. coii, phage, eta, but preferably may be those 
synthetically prepared, for example, those containing a consensus sequence such as 

30 

AGGAGGTTTAA. 
SD sequence 

3$ The gene for a non-A non-B hepatife-epedfto antigen may be directly employed without any modification. 
Preferably, an unnecessary base sequence (non-coding region) may be deleted by site-directed mutagenesis; 
BIO TECHNOLOGY, July, 636-639 (1884). 

A transcription termination factor may not always be required in the expression vector of the invention. Pref- 
erably, the Instant vector may contain a p-independent terminator, for example, fpp terminator, trp operon ter- 
40 minator, ribosomal RNA gene terminator, etc. 

The expression vector may be derived from any conventional plasmid. Preferably, it may be derived from 
such a pfasmid as replicating itself in E. ceil or BacaiuaaubtDls, for example, pBR322- or pUB1 1 0-denVed plas- 
mid. 

Desirably, these factors required for expression are arranged in the expression plasmld In the order of the 
45 promoter, the SD sequence, the structural gene of a norM non-B hepatitis-speeffle antigen, and the transcrip- 
tion termination factor from 5* to 3'. A repressor gene required to control the transcription, a marker gene such 
as drug-resistant gene, and a piasmid replication origin may be arranged In any order in the expression vector. 

The expression vector of the Invention may be Introduced Into a host by any conventional method for trans- 
formation of E. cop, e.g^ one descrtoed in Molecular Cloning, 250-253 (1982), or of Bacflhis subtflis. e.g., one 
so described in Moiea Gen. Genet, 168, 111-115 (1979) or Proa Mat Acad. ScL USA, 44, 1072-1078 (1958). 
The resulting transfbrmant may be ctitured In any conventional medium, e.g. one described in Molecular 
Cloning, 68-73, (1 972), at a temperature In the range of 28 to 42°C in both cases of E.cofl and Bacillus subtflis. 
Preferably, it may be cultured at a temperature in the range of 28 to 30°C where no expression of heat shock 
proteins may be induced. 

58 The desired protein thus produced may be easily purified from the host in conventional procedures. For 
example, the host cell may be crushed by lysozyme-surfactant or uttra-sonication, and the insoluble fractions 
which contain the desired non-A non-B hepatitis-specific antigen may be then collected by centrfftigation, sol- 
ubHteed En a surfactant such as 0.01 % SDS, and subjected to column chromatography using a monoclonal arrtt- 
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body (Japanese Patent Application Laying-open (KOKAI) Noa. 56196/68 and 176856/86. 

When an eukaryotic cell such as an animal cell is employed as a host the expression vector of the Invention 
is preferably as follows : 

The promoters used In the vector of the invention for the expression in eukaryotic cells may herein include 
5 SV40 early and late promoters ; promoters of apollpoproteln E and A-J genes ; promoter of heat shock protein 
gene (Proc. Natl. Acad. Sci. U.SJl, 78, 7038-7042 (1 981)) ; promoter of metal loth ion el n gene (Proa Natl. Acad. 
ScL U.SA, 77, 651 1-6515 (1 980)) ; HSV TK promoter ; adenovirus promoter, such as Ad2 major late promoter 
(Ad2 MLP) ; LTR (long terminal repeat) of retrovirus ; etc SV40 promoter and promoter of metaliothionein gene 
are preferred. 

w The expression vector of the invention may contain a splice sequence comprising 5 1 splice junction donor 
site, an Irrtron and 3* splice junction acceptor site. A common base sequence is found at all the splice Junction 
sites (exonlntron junction sites) ; so-called GT/AG rule that any Intron region always starts from two bases GT 
at the donor site and terminates at two bases AG of the acceptor site has been established. 

The expression vector of the invention may contain one or more splice sequences as mentioned Just above. 

15 Such splice sequences may be positioned upstream or downstream of the structural gene for a non-A non-B 
hepathls-spec&ic antigen. 

Illustrative examples of such splice sequences may Include those DNA sequences found In axons 2 and 
3 of rabbit p-globin gene (Science, 26, 339 (1 979)) and mouse methallothionein-l gene containing the promoter, 
exons 1, 2 and 3 and Introns A and B of methallothiohein gene (Proc. Natl. Acad. ScL U^A^ 77, 6513 (1980)). 
20 The 5' and 3* splice sites may be derived from the same or different gene ; for example, a sequence in which 
5' splice site contained in adenovirus DNA Is linked to 3 r splice site derived from the gene of Ig variable region 
can be employed. 

The expression vector of the Invention also contains a polyadenylation site downstream from the stnictureJ 
gene of a non-A non-B hepatitis-specific antigen. Illustrative examples of the polyadenylation sites may include 
25 those derived from SV40 DNA, p-globln gene or methallothlonein gene. A combined site of the polyadenylation 
sites of p-globln gene and SV40 DNA may be employed in the invention. 

The expression vector of the invention may also contain a dominant selective marker permitting the selec- 
tion of transformants. Selective markers which can be used herein may include DHFR gene imparting MTX 
(methotrexate) resistance to a host ; tikgene of herpes simplex virus (HSV) which permits selection of tk- strains 
30 transformed therewith in HAT medium ; the gene for aminoglycoside 3'-phosphotransferase from E coll trans- 
poson Tn5, which Imparls to a host the resistance against 3'-deexystreptamine antibiotic 6418 ; bovine papi- 
loma virus gene penmtting morphological discrimination by piled up growth ; and aprt gene. 

Alternatively, animal cells transformed with the expression vector of the invention may be selected by the 
cotransformation even though no selective marker Is present in the vector. For this purpose, an animal cell is 
35 cob-ansformed w&h both the expression vector and a plasmid or other DNA containing a gene for such a sal ac- 
tive marker and selected by a phenotypic trait of the gene. 

Advantageously, the expression vectors may also contain a plasmid fragment having an origin of replication 
derived from a bacterium such as E.cofl, since such vectors can be cloned in bacteria. Such plaamida may 
include pBR322, pBR327, pML, etc 
40 aiustranVe examples of plasmid vectors used as sources of the expression vectors according to the Inven- 
tion may Include pKCR (Proa Natl. Acad. SO. U.S.A., 78, 1528 (1981)), which contains SV40 early promoter, 
the splice sequence and polyadenylation sita derived from rabbit p-globln gene, the poiyadenylatton site from 
SV40 early region, and the origin of replication and ampicfflln resistant gene from pBR322 ; pKCR H2 (Nature, 
307, 605 (1984)), In which the pBR322 portion of pKCR has been substituted by pBR327 fragment and the 
45 EcoRI site present in the axon 3 of rabbk p-globin gene has been converted into Hjndlll site ; and pBPV MT1 
containing BPV gene and methallothlonein gene (Proc Natl. Acad. ScL U.SA, 80, 398 (1883)). 

Animal ceils transformed with the expression vector of the invention may Include CHO cefls, COS cells, 
and mouse L ceils, C127 cells and FM3A ceOs. 

The introduction of the expression vector of the invention Into an animal cell may be carried out by trana- 
so faction, microinjection, eta Most often, the transfection may employ CaP0 4 : Virology, 52, 456-487 (1973). 

Animal celb transformed by introducing the expression vector of the Invention may be cultured in a sus- 
pension or solid medium by conventional methods. The culture medium used Is most often MEM, RPMI1840, 
etc. 

Proteins produced in the transformed animal ceils can be separated and purified in the almost same manner 
55 as in the case of microorganisms aforementioned. 

Aa stated, the Invention provides a transfonmant cell obtained by introducing the expression vector of the 
Invention into a host cell. 

Also provided according to the Invention Is a process for producing a non-A non-B hepatftia-epecific antigen 
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comprising culturing said transformant and collecting the produced and accumulated antigen. 

As stated previously, a large amount of an antigenic protein specific to non-A non-B hepatitis Is required 
when such a protein is to be utilized as a direct diagnostic agent According to the present invention, such an 
antigenic protein can be produced with a low cost and a large scale without use of Infected chimpanzee hepato- 
5 cytes. Prior to the present invention, it has been difficult obtain such a large amount of a non-A non-B hepati- 
tis-specific antigenic protein from hepatocytes of chimpanzees affected with non-A non-B hepatitis. 

Further, the DNA fragment coding for an antigenic protein of non-A non-B hepatitis virus according to the 
present invention will be useful as a probe for detecting the gene of said antigenic protein by nucleic acid hyb- 
ridization* 

10 

EXAMPLES 

The following examples will b^gfren by way of ilustratkm but these examples in no way limit the scope of 
the invention wfthout departing the concept thereof. 

15 

EXAMPLE 1 : Preparation of cDNA Fragment Coding for Antigenic Protein Specific to Non-A Non-B 
Hepatitis 

Pory(A)-containtng RNA was prepared from chimpanzee liver according to the guanidine thfocyanate-IK 

20 thhrni chloride method : Cathata etaL , DNA, 2, 329 (1983). 

The infected liver (5 g) was taken outlrom a chimpanzee affected with non-A non-B hepatitis and 
immediately frozen by liquid nitrogen. The frozen liver was added into a Waring blender together with liquid 
nitrogen end ground at 3,000 rpm for 2 minutes. The ground liver specimen was further ground by a Teflon 
homogenber at 5 rpm in 100 mi of a solution : 5 M guanWIne thbcyanate, 10 mM EDTA, 50 mM Tris-HCI (pH 

25 7), 8% (vrv) p^rtercaptoethanoL The thus soiubQized material (20 mi) was slowly placed on 5.7 M CsCI solution 
(10 rrd) contained in a centrifuge tube and centrifuged at 27,000 rpm for 20 hours In Hitachi RPS 28-2 rotor. 
The thus precipitated RNA was collected and dissolved In 10 rrd of a solution : 0.1% sodium laurylsutfate, 1 
mM EDTA, 1 0 mM Trls-HCI (pH 7.5). The RNA was extracted with phenol-chtorofbim and recovered by ethanol 
precipitation. 

so The thus obtained RNA (about 3.95 mg) was dissolved in 1 ml of a solution : 1 0 mM Trls-HCI (pH 8.0), 1 
mM EDTA. The solution was incubated at 65°C for 5 minutes, and 5 M NaCJ (0.1 ml) was added. The resulting 
mixture was subjected to chromatography on an oiigo(dl) cellulose column (column volume of 0.5 ml, P-L 
Biochemical). The thus adsorbed pdy(A}-amtainlng mRNA was edited with a solution : 10 mM Tris-HCI (pH 
7.5), 1 mM EDTA. There was obtained about 100 pg of poly(A)-contalning mRNA. 

35 The thus obtained pory(Ar mRNA (1 0 ug) was dissolved In 50 ul of RT buffer : 20 mM Tris-HCI (pH 8.8), 
0.1 M KCI, 12 mM MgO* 2 mM MnO* To this solution, there was added 8 ug of random primer d(N)* (P-L 
Biochemical). The resulting mixture was heated at 95°C for 3 minutes to denature the materials, which was 
then ceded gradualy to room temperate mixt- 
ure, there were aded 1 0 mM 4MTP (1 0 yS) and reverse transcriptase (225 units) from TAKARA SHUZO (Japan), 

40 and then water was added so as to make the total volume of the mixture to 100 pi Reaction was allowed to 
proceed at42*Cfbrone hour. 

To the reaction mixture (50 ul). there were added 10 mM NAD (2 ul), 10 mM 4dNTP (10 pi), RNase H (5 
units), E.cofl !lgaae (1 unfQ. E.00II DNA polymerase I (6.3 unto), and 10x T4 DNA lfgase buffer (10 ul ; 0.1 M 
Trls-HCI , pH 7.5, 0.1 M DTT, 60 mM Mgcy to make the total volume to 100 ul. The mixture was allowed to 

45 react at 37*C for one hour to synthesize a double stranded DNA. 

The thus obtained double stranded DNA was extracted with an equal volume of water-saturated phenol. 
Phenol In the aqueous layer was removed with the aid of ether followed by ethanol precipitation. The precipitate 
thus obtained was dissolved in 50 ul of water, and 10xT4 DNA polymerase buffer (10 pi ; 0^3 M Trie-acetic 
acid, pH 7.9, 0.68 M potassium acetate, 0.1 M magnesium acetate, 5 mM DTT), 10 mM 4dNTP (10 pi), and T4 

so DNA polymerase (6 units) were added to make the total volume to 100 uL The mixture was reacted at 37°C 
for one hour. There was obtained a double stranded DNA having brunt ends, which was then extracted with 
phenol to remove proteins and purified by ethanol precipitation as described above. The thus purified DNA was 
then air dried. 

To the purified DNA, there were added 50 mM Tris-HCI (pH 7.5), 1 mM NajEDTA, 5 mM DTT (20 pi), 1 00 
55 uM S-adenosyi-L-methlonine (2 ul), and 1.8 mg/ml EcoR I methylase (02 ul). Reaction was effected at 37°C 
for 15 minutes, whereby methyiating the EcoR I restriction enzyme cleavage site on the DNA fragment The 
reaction mixture was then heated at 70°C for 15 minutes to deactivate the enzyme. 

To the reaction mixture, there was added d'-phosphoryfated EcoR I linker (GGAA7TCC) In an amount of 
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100 molecules thereof per molecule of the synthetic DNA. There were further added 10x T4 DNA ligase buffer 
(5 ul ; 0.5 M Tris-HCI, pH 7.5. 60 mM MgCI* 10 mM DTT), 0.1 M ATP (5 uJ). and T4 DNA ligase (5 units) to 
make the total volume to 50 uJ. The resulting reaction mixture was reacted at 4°C for 1 6 hours foflowed by heat- 
ing at 70°C for 10 minutes to deactivate the enzyme. Then, 10x EcoRI buffer (10 ul ; 15 M Trto-HCI, pH 7.5, 
5 0.5 M NaCI, 80 mM MgCy, and EcoR I (100 units) were added to make the total volume to 100 ul, and the reac- 
tion mixture was reacted at 37°C for 2 hours to cut the linker. The reaction mixture was passed through Bio 
Gel A-50 (0.2 cm x 32 cm, Bio RAD). Button was effected by a buffer : 1 0 mM Tris-HCI (pH, 7.5), 6 mM MgCI* 
Excess EcoR I linker was removed and, thus, a double stranded cDNA having EcoR I sites at both ends thereof 
was purified. 

10 To the thus obtained double stranded cDNA fragment having EcoR I sites at both ends, there were added 
gt 11 DNA (10 ug) cleaved with EcoRI, 10x T4 DNA ligase buffer (10 ul) as described above, 0.1 M ATP (10 
ul). and T4 DNA ligase (10 units) to make the total volume to 100 ul. The mixture was reacted at 4°C for 16 
hours. Thus, said double stranded cDNA fragment was inserted into Xgt 11 DNA. 

The X phage packaging kit (PROMEGA, Biotech) was used to introduce said DNA Into X phage particle. 

15 The procedures for packaging were effected according to the instructions of the kit 

The Xgt 11 phage having said DNA packaged thereinto was used to transfect E. coil strain Y1090 to form 
plaques according to the conventional Tomteawa etai. methods described in "Experimental Procedures for Bac- 
teriophages", pp. 99-1 74, published May 30, 1 970 by I wanami Shoten (Japan). Among about 200,000 plaques, 
one positive done was selected by immunological screening as described herelnbefow. A monoclonal antibody 

20 used in the immunological screening was prepared by the method described in Japanese Patent Application 
Laying-open (KOKAI) No. 91328/86. 

E.collY1090 (RA Young etaL. Pro. Natt. Acad. Set U.SA, 80, 1 194-1 198 (1 983), which had been trans- 
fected with Xgt 11, was inoculated in a petri dish together with soft agar held at42°G. The transacted cell was 
allowed to stand at 42°C for 5 hours. A nitrocellulose fitter (S & S, BA-83, pore size of 0.2 urn) containing; 10 

25 mMIPTO was placed on the ceQ in the dish aixi Incubation was effected 

fSter was lightly rinsed with TBS buffer (10 mM Tris-HCI, pH 7.5, 50 mM NaCI), immersed In the TBS buffer 
(400 mO containing 3% gelatine and shaked at 40°C for one hour. Thus, the nitrocellulose rater was blocked. 
Then, a monoclonal antibody (ODmo-4.3) directed to a non-A non-B hepatitis-specific antigen was added to 
TBS buffer containing 1% gelatine with a dilution of 1/400. This mixture was put Into a vinyl bag together with 

30 thefStertaaprcpcf1tonaf2mlofmem 

for 18 hours. The reaction mixture was three tlrnes washed w«i TBS buffef (400 

20 over 10 minutes, A labelled secondary antibody, anti-mouse IgO-PAP (horseradish peroxidase. Bio Rad) 
was added to TBS buffer containing 1 % gelatine with a dilution of 1/1 ,000. This mixture and the After were put 
into a vinyl bag wfm a proportion of 2 

38 perature for 2 hours. The reaction mixture was three times washed with TBS buffer (400 ml) containing 045% 
Tween 20 over 10 minutes, In the same manner as described above. Colordevelopmentwas effected by dipping 
the filter and 4-cMoro-1-naphthd (12 mg, Bio Rad) into 20 ml of TBS buffer containing hydrogen peroxide. After 
completion of the color development thefaterwas thoroughly washed with water and put into a vinyl bag con- 
taining water. The bag was stored in a dark and cold place. 

40 Thus, one posttve plaque was obtained. The plaque was three times subjected to single plaque isolation. 
In each time, immunological screening was effected in the same manner as described above, verifying that the 
plaque was In fact positive. 

The phage was then cultured In a large scale top 
was cultured overnight in 10 ml of NZ medium prepared by adding NZ amine (10g), Nad (6g) and 5 mM MgO* 

45 to one Ifter of water followed by adjusting the pH to 7.2. The culture (1 nrd) was tranafected wfth the phage, with 
the irtaL (multiplicity of Infection) being 0.1 . The trensfected culture was allowed to stand at 37°C for 1 0 minutes 
and then transferred to one liter of NZ medium. Shaking culture was effected at 37°C for 7-8 hours until the 
cells were lysed. Chloroform (5 ml) was added to the culture and shaking was continued for additional 30 
minutes. The culture was subjected to centrifugation at 6,500 rpmfbr 10 minutes to remove cefl debris. 

50 NaCI (29 g) and polyethylene glycol (70 g) were added to and thoroughly dissolved In the obtained super- 
natant, and the solution was allowed to stand at 4°C overnight The precipitate was collected by centrifugation 
at 0,500 rpmfbr 20 minutes, drained thoroughly, and dissolved in20mlofTMbuffer:10mMTrts-Ha (pH 7.5), 
5 mM MgO* DNase I and RNase A were added to the solution, both with a concentration of 10 iig/rnf, and the 
reaction was effected at 37°C for one hour. Chloroform (20 ml) was then added to the reaction mixture and 

55 stirred ; thus, polyethylene glycol was distributed in the cNorofbrm layer which was then separated from the 
aqueous layer. This aqueous layer was ultra-centrifuged at 28,000 rpmfbr 60 minutes. Thus, a pellet of phage 
particles was obtained. 

This pellet was dissolved in TM buffer (1 ml) and subjected to CsCI density gradient centrifugation at 33,000 
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rpm for 20 hours. The resultant fraction containing the phage particles (p = 1 .45-1 .50) was diafyzed overnight 
against TM buffer. Proteinase K was added to the diaiyzate in an amount of 100 ug/ml and reaction was effected 
at 37°C for one hour. Thereafter, an equal volume of water-saturated phenol was added and phenol-extraction 
was gently effected. After centrifugation at 6,500 rpm for 1 0 minutes, the aqueous layer was removed, put Into 
5 a dialysis tube, and dlalyzed overnight against water at 4°C. Thus, about 5 mg of DNA was obtained. 

Cleavage reaction of this DNA (1 00 jig) with EcoR I (1 00 units) In the aforementioned buffer (1 00 uQ at 37°C 
revealed that two cONA segments of 390 bp and 345 bp were Inserted into the phage DNA. 

These two EcoR I fragments were re-cloned into Eco RI site of a cloning vector pUC 1 19. Base sequences 
of these DNA fragments were determined by the dldeaxy method using commer ci ally available primers CAG- 
10 GAAACAGCT ATGAC and AGTCACGACGTT GTA, respectively. The base sequence of the linking portion bet- 
ween these two DNA fragments was similarly determined by cutting this cDNA fragment at BamH I and EcoRV 
sites present therein with corresponding specific restriction enzymes, inserting the resulting BamHI-EcoRV 
DNA fragment between BamH I and SmaJ sites of the plasmJd pUC 119, and sequencing the fragment by the 
dldeaxy method. 

15 The base sequence of said cDNA fragment Is shown in Fig. 3. This was a partial cDNA fragment of a gene 
coding for an antigenic protein specific to non-A non-B hepatitis. 

EXAMPLE 2 : Preparation of cDNA Containing the FuD Length Gene Sequence 

20 Messenger RNA was prepared as described In Example 1 and cDNA was synthesized using Okayama vec- 
tor according to the conventional method described in Molecular Cloning, p. 21 1 etseq. The procedures used 
to synthesize cDNA were as follows : 

To 300 pi of a solution (10 mM Tris-HCI, pH 7.5, 6 mM MgCI* 1 0 mM NaCI), there were added 400 ug of 
pCDV 1 (Okayama and Berg, Mol. Ceil. BioL, 3,280(1 983)) and 500 unite ofKpnl (TAKARA SHUZO, Japan), 

25 all restriction enzymes used hereinafter having been manufactured by TAKARA SHUZO (Japan) unless other- 
wise noted. Reaction was effected at 37°C for 6 hours to cut the piasmid at Kpnl site therein. After phenoi-chlo- 
rofbrm extraction, ethanoi precipitation was effected to recover DNA. 

The DNA (about 200 ug) cleaved with Kp_nl was added to 200 uJ of a solution which was obtained by adding 
dTTP in a concentration of 0.25 mM to a buffer (TdT buffer) : 40 mM sodium cacodyiate, 30 mM Tris-Ha (pH 

so 6.8), 1 mM CaO* 0.1 mM dithiothreftol (DTT). Further, 81 unite of terminal deoxynudeotkjyl transferase (TdT, 
manufactured by P-L BiochemfcaJs) was also added. Reaction was effected at 37°C for 11 minutes. Thus, a 
poJytdT) chain (about 67 deoxythyrnldylic acid residues) was added to the 3' end at the Kpni-cleaved site of 
pCDV 1. After phenol^orofbnn extraction and ethanol-precipitation, about 100 ugof pCDV 1 DNA to which 
poiy(dT) chain had been added was recovered from the reaction mixture. 

55 The thus obtained DNA was added to 150 ui of a buffer (10 mM Tris-HCI, pH 7.5, 6 mM MgCI* 1 00 mM 
NaCI), and Hpal (360 unfts) was also added, followed by reaction at 37°C for 2 hours. The reaction mixture 
was subjected to electrophoresis on agarose gel to separate and recover about 3.1 Kbp DNA fragment Thus, 
there was obtained about 60 ug of poiy(dT)-contakiing pCDV 1. 

The flius obtained DNA was dissolved In 500 ul of a solution (1 0 mM Tris-HCI, pH 8.0, 1 mM EDTA), Incu- 

40 bated at 65°Cfor 5 minutes, and cooled on ice. After adding 5 M NaCI (50 uJ), the mixture was subjected to 
chromatography on oilgo(dA) cellulose column (Colaborative Research). DNA having a pdy(dT) chain of suf- 
ficient length was adsorbed on the column and eiuted with a solution : 10 mM Tris-HCI (pH 8.0), 1 mM EDTA. 
Thus, there was obtained 27 ug of pCDV 1 to which poiy(dT) chain had been added, abbreviated hereinafter 
as vector primer. 

48 A linker DNA was prepared In the following manner : To 200 ui of a solution (10 mM Tris-HCI, pH 7.5, 6 
mM MgCI* 60 mM NaCI), there were added about 14 ug of pL 1 (Okayama and Berg, Mol. CelL Biol., 3, 280 
(1983)) and 50 unite of Psti. Reaction was effected at 37°C for 4 hours to cut the pL 1 DNA at Psti aiteTPhe- 
nol-crdoroform extraction and ethanoi precipitation of the reaction product gave about 13 of pL 1 DNA 
cleaved at Psti site. 

so The thus obtained DNA (about 13 ug) was added to 50 ul of the TdT buffer containing dGTP at a final con- 
centration of 0.25 mM, and 54 unite of ToT (P-L Blochemicais) was also added. The mixture was incubated at 
37°C for 1 3 minutes to add a (dO) chaki (about 14 deoxyguanyiic acid residues) to the 3' end at the Pstl-deaved 
site of pL 1 . After p^enoi-chlorofbrm extraction, DNA was recovered by ethanoi precipitation. 

The thus obtained DNA was added to 100 ul of a buffer (10 mM Tris-HCI, pH 7.5, 6 mM MgCI* 60 mM 

55 NaCI), and 80 unite of Hindlll was also added. The mixture was Incubated at 37°C for 3 hours to cut the pL 1 
DNA at Hindlll sfte. The reaction product was fractionated by agarose gel electrophoresis. About 0.5 Kb DNA 
fragment was recovered by the DEAE paper method : Dretzen eteJ., Anal Blochem., 112, 295 (1 981). Thus, 
there was obtained an ollgo(dG) chain-containing linker DNA, hereinafter abbreviated simply as linker DNA. 
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The aforementioned po!y(A)+ RNA (about 2 pg) prepared in the same manner as in Example 1 and the 
vector primer (about 1 A pg) were dissolved in 22.3 pJ of a solution : 50 mM Tris-HCI (pH 8.3), 8 mM MgCfe, 30 
mM KQ t 0.3 mM DTT, 2 mM dNTP (dATP, dTTP, dGTP and dCTP) and 10 units of ribonudease inhibitor (P-L 
BIochemicaf8). To the solution, there was added 10 units of reverse transcriptase manufactured by 

s SEIKAQAKU KOGYO (Japan), incubation was effected at 37°C for 40 minutes to synthesize a DNA com- 
plementary to the mRNA. After phenol-chloroform extraction and ethanol precipitation, the vector primer DNA 
to which a double stranded RNA-ONA had been added was recovered. 

The thus obtained vector primer DNA containing RNA-DNA double stranded chain was dissolved In 20 pi 
of TdT buffer containing 60 pM dCTP and 0.2 pg poly(A). After adding 14 units of TaT (P-L Biochemical), the 

10 mixture was incubated at 37°C for 8 hours to add a (dC) chain of 12 deaxycytktyl to acid residues to the 3' end 
of the cDNA. The reaction product was extracted with phenol-chloroform and precipitated with ethanol to 
recover a cDNA-vector primer DNA to which a (dC) chain had been added. 

The thus obtained (dC) chain-containing cDNA-vector primer DNA was dissolved in 400 pi of a solution 
(10mMTris-HCI, pH 7.5, 6 mM MgCI* 60 mM NaCl). and 20 units of Hindi II was also added. The mixture was 

16 Incubated at 37°C for 2 hours to cut the DNA at Hjndlll efts. The reaction product was extracted with phenol- 
chloroform and precipitated with ethanol. Thus, there was obtained 0.5 pmole of a (dC) chain-containing cDNA- 
vector primer DNA. 

The thus obtained (dC) chafcvcontaJnlg cDNAnvector primer DNA (0.08 pmole) and the aforementioned lin- 
ker DNA (0.16 pmole) were dissolved in 40 pi of a solution : 10 mM Tris-HCI (pH 7.5), 0.1 M Nad, 1 mM EDTA. 

20 The resulting solution was incubated at 65°C for 10 minutes, at 42°C for 25 minutes, and then at 0°Cfor 30 
minutes. The reaction mixture was adjusted to 20 mM Tris-HCI (pH 7.5), 4 mM MgO* 10 mM (NHO2SO4, 0.1 
M KCI and 0.1 mM fr-NAD in a total volume of 400 pL 

To the reaction mixture, there was added 10 units of E. coll DNA ligase (New England Biolabs), followed 
by incubation overnight at 11 °C. After adjusting the concentrations of dNTP and p-NAD in the reaction mixture 

25 to 40 pM and 0.15 mM, respectively, by supplementing necessary reagents, 5 units of E.coii DNA ligase, 7 
units of E. coil DNA polymerase I (P-L Btochemlcals) and 2 units of E. coll ribonudease H (P-L Blochemicals) 
were added to the reaction mixture. The mixture was Incubated at 12°Cfor one hour and then at 25°C for one 
hour. 

In the course of the above reactions, a recombinant DNA containing the cDNA was cydtzed and the RNA 
so portion of the RNA-DNA double stranded chain was substituted by DNA. Thus, a desired recombinant piasmid 
containing a complete double-stranded DNA was produced. 

The recombinant piasmid was used to treiisfonn competent eels of EjCplIrt 
ventfonal methods. Approximately 50,000 transfoimants were fixed on a nitrocellulose fitter. These colonies 
were screened according to the colony hybridization method described In Molecular Cloning, Cold Spring Har- 
as bor Laboratory, p. 329 etseq. (1982) using the cDNA fragment obtained in Example 1 as a *P-tabeled probe. 
Thus, three dones showed strong hybridization at 42°C. 

These posWve dones were analyzed in dotal by Southern method : J. Moi. Biol., 98, 503 (1975). There 
was obtained the desired foB length cDNA of a gene coding for an antigenic protein specific to nooA non-B 
hepatitis. The base sequence of the cDNA to shown in Fig. 4. 
40 The expression vector containing the foil length cDNA was designated as pCDVCL-l. 

EXAMPLE 3 : Preparation of Expression Vector and Transformant and Expression of Specific Antigen 
A. Preparation of Expression Vector and Tranaforrnant 

45 

I) Modification of N-terminus (Fig. 5) : 

0 In 100 pi of a bufler(10mMTris+ia pH7A 100 mM NaCI, 6 mM MgCfe), pCDVCW (5 pg) was digested 
with Pvul (10 units) at 37°Cfor 2 hours. The reaction mixture was heated at 75°C for 15 minutes to deao- 

60 tivate the enzyme, dlaiyzed against water, and dried. The deaved piasmid DNA was treated with T4 DNA 
polymerase (4 units) In 40 pi of a system : 33 mM Trte-acette acid (pH 7.9), 66 mM potassium acetate, 1 0 
mM magnesium acetate and 0.5 mM dithfothreitol, to which 2 mM 4-deoxytriphosphate had been added ; 
thus, the 3' protruding end of the piasmid DNA was filed in to produce a blunt end. The thus treated mixture 
was heated at 70°C for 10 minutes to deactivate the enzyme, diaiyzed against water, and dried. The thus 

55 obtained piasmid DNA was then stored in the form of an aqueous solution (50 pi). This piasmid DNA frag- 
ment is hereinafter designated as Fragment i. 

0) On the other hand, pCDVCL-l (20 pg) was digested with NcpJ and Hindlll (each 20 unto) at 37*C for 2 
hours In 100 pi of a buffer: 10 mM Tris-HCI (pH 7.5), 100 mM Nad, 6 mM MgCfe. The piasmid DNA was 
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subjected to 5% acryiamide gel electrophoresis at 10 V/cm for 1.5 hours In a buffer : 89 mM Trts, 89 mM 
boric acid, 2 mM EDTA. The gel was stained with 0.05% aqueous ethldium bromide solution and two gel 
slices corresponding to DNA fragments of larger molecufar weights were excised from the gel under 
ultraviolet radiation at 340 nm. The gel slices were crushed by means of a glass rod, suspended into 4 ml 

6 of a buffer for DNA extraction (0.5 M ammonium acetate, 1 0 mM magnesium acetate, 1 mM EDTA, 0.1% 
sodium laurylsutfate), and allowed to stand overnight at 37°C to extract DNA from the gel. The materials 
were subjected to centrifugation at 10,000 rpm for 15 minutes to eliminate larger gel pieces, and passed 
through a glass filter to remove smaller gel pieces. The DNA was purified by effecting ethanoi precipitation 
three ernes and stored in the form of an aqueous solution (200 ui). This plasmid DNA fragment is hereinafter 

10 designated as Fragment II. 

Di) A primer of the DNA portion to be modified as shown below (51 bases) was synthesized by a DNA synth- 
esizer, NIKKAK1 (Japan), Applied Bbsystem MODEL 38QA. The synthesized DNA was overnight reacted 
with concentrated aqueous ammonia at 55°C to deprotect and purified by reversed HPLC before use. 

15 

Hindi II 

Primer ACAACAGATC TAAGCTTA TGGCAGTTACAACAAGATTAA 

XXX X XX X X 

(Original sequence) ( A — A-G G — TC-C — G- 

20 

CATGGTTGCATG wherein x represents a 

base substitution. 

) 

25 

The synthetic primer (1 50 pmole) was treated with T4 porymjcieotide kinase (20 units) In 10 ul of a kinase 
buffer (50 mM Tris-HCl, pH 8.0, 10 mM MgCt* 5 mM dithiothreftol) to phosphoryiate the 5* end thereof. 
Iv) Fragment I (0.05 pmole), Fragment II (0.05 pmole) and 6^>hosphorylatsd primer (45 pmole) were added 
to 12 ul of 5x pdymerase-ligase buffer (0.5 M Nad, Z2JS mM Tris-HCl, pH 7.5, 40 mM Mgd* 5mM 0- 
30 mercaptoethanoi) to make the total volume of the mixture 34.8 uJ. The mixture was boiled at 100°C for 3 
minutes, immediately after which ft was placed in a thermostat at 30°C and allowed to stand for 30 minutes. 
The mixture was allowed to stand at 4°C for 30 minutes and then on ice for 1 0 minutes to form a heterodup- 
lex. 

To an aqueous solution (11.6 pi) containing the heteroduptex. there were added 2.5 mM 4-deoxynudeotide 
35 triphosphate (2 ul), 1 0 mM ATP (2 ul), Klenow enzyme (2 units) and T4 DNA Dgasa (0.5 units) to form a mixture 
of 20 ul In total volume. The mixture was reacted overnight at 16°C to cyclize the DNA. 

An aqueous solution (2 uJ) containing the circular DNA was used to transform E. coil HB101 strain according 
to conventional methods. Plasmids were separated from the transform ant and purified In conventional manners. 
The plasmid was cleaved with restriction enzyme Hindlll and subjected to 5% acryiamide gel electrophoresis. 
40 Thus, two separate fragments were collected as desired modffied, variant plasmids. Since resulting variant plas- 
mids might often be admixed with original wild-type plasmids, the thus obtained variant plasmids were again 
employed to transform E. con HB101 so as to purify the plasmid. 

Thus, a purified plasmid pCV44H was obtained (Fig. 5). 

45 D) Modification of C-terminus (Fig. 6) : 

0 Ptasmkl pCDVCU (5 ug) was treated In the same manner as In 0 0 described above to produce Fragment 
I. 

ii) Plasmid dCDVCU (20 ua) was treated in the same manner as In 1) ID described above except that Ncol 
so and Nsfl (each 5 units) were employed. Thus, Fragment II was produced. 

Hi) In the same manner as In I) ill) descried above, the fbflowing primer (46 bases) was synthesized and 
the 5' end thereof was phosphorytated. 
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Bglll Sai l 

Prime r GCACAAGGAAAAAAAT GAGATCT.GTCGAQG GTTCACGTA 

xxxxxxxxxxxxx 

(Original sequence) ( AG AT ATGTG AA* A 

AATTTCC wherein x represents a base 

substitution and * represents 
— ) an addition. 

10 

fv) The Fragment I and II and the y-phosphoiylated primer obtained above in II) 0 to IB) were treated in 
the sane manner as In I) Iv) described above. Thus, plasmki pCV44B was obtained {Fig. 6). 

f 5 III) Introduction of cDNA coding for specific antigen Into expression vector (Fig. 7) : 

0 In 100 ul of a buffer H (10 mM Tris-HCI, pH 7.5, 100 mM Nad, 6 mM MgCIJ, 10 ug (about 3 pmole) of 
pGV44H was cut with Hindlll (20 units) and Sad (20 unfts) at 37°C for 2 hours. The reaction mixture was 
subjected to 5% acrylamfde gel electrophoresis. Thus, a 467 bp DNA fragment coding for the N-terminus 
20 of the specific antigen was separated and purified. This fragment is hereinafter designated as Fragment 
N. 

ii) In 1 00 ul of the buffer H, 10 ug (about 3 pmole) of p€V44B was cleaved with Bglll (20 unite) and Sad 
(20 units) at 37°C for 2 hours. The reaction mixture was subjected to 5% acryiamide gel electrophoresis 
to Isolate and purify a 836 bp DNA fragment coding for the C-terminus of the specific antigen. The thus 

25 obtained firag/nent is hereinafter designated as Fragment C 

iii) In 20 ul of buffer H,2ug (about 1 pmde) of an expression vector pUSAH was cut with Hindlll (2 units) 
and Bglll (2 units) at 37°C for 2 hours. The reaction mixture was extracted with an equal volume of water- 
saturated phend to remove proteins. After extracting the phend with ether, the reaction mixture was 
dlaiyzed against water to desalt and concentrated by a vacuum pump. Thus, there was obtained 10 ul of 

$0 an aqueous solution containing an expression vector fragment HB. 

tv) Fragment N (0.5 pmole), Fragment C (0.5 pmde) and the expression vector fragment HB (0.1 pmde) 
were mixed and reacted with T4 DNA Bgase(1 unit) at4°C for 16 hours In 10 ul of a buffer (10 mM Tris-HCI, 
pH7.5, 1 mM d&htothreftd, 6 mM MgCl* 1 mM ATP). The reaction mixture (3 uQ wae used to transform 
commercially available E. cdl JM109 competent cell according to conventional methods. The resulting 

35 transfbimants were selected In L broth plate (bactopeptone 10 g, yeast exstract 5 g, Nad 10 g, agar 15 g 
per liter) containing 20 ug/ml ampfcfllin. Thus, there was obtained an expression vector pCZ44 containing 
the specific antigen gene Inserted thereinto (Fig. 7). 

B. Expression of Specific Antigen 

40 

E. con strain JM10S possessing pCZ44 was cultured overnight at 30°C in L broth. The culture was inocu- 
lated In a fresh L broth with a dlutton of 1/50 and cultured with shaking at 30°C for 2 hours. After IPTO (isop- 
ropyithfe-p-D-gaJactopyranoside) was added to the medium in a concentration of 2 mM, shaking culture was 
continued at 30°C for further 3 hours. The cdla were cdlected by centrffugatlon at 6£00 rpm for 10 minutes 
45 and suspended in a buffer (0.9% Nad, 10 mM Tris-HCI, pH 7.5) to store. 

G. Verification of Expression of Specific Antigen 

The thus obtained cdl culture (0.3 ml) was subjected to 10% SOS pdyacrylamJde gd dectrophoresis at 
60 120 V for one hour In a buffer (Tris 3g/l, glycine 14.4 g/l, 0.1% SOS). The gd was removed, placed on a nit- 
rocdlulose filter, interposed between filter papers and dectrophoresed at 5 V/cm, 4°Clna buffer (Tris 3g/l, 
glycine 14.4 g/l) to transferred proteins In the gel onto the nitroceHulose filter. The nttrocdhilose filter was rinsed 
with TBS buffer (1 0 mM Tris-HCI, pH 7.5, 60 mM Nad). Immersed Into 400 ml of TBS buffer containing 3% 
gelatine and snaked at 40°C for one hour to block the nitrocdlulose filter. 
55 To TBS buffer containing 1% gdatine, there was added a monoclonal antibody directed to 8 non-A non-B 
hepatitis-specific antigen (OD2B0 a 4.3) with a dilution of 1/400. The resulting mixture and the nftroceBuloee filter 
were put into a vinyl bag so that the mixture was present In an amount of 2 ml per filter. Reaction was effected 
at room temperature for 1 6 hours. The reaction mixture was washed three times with 400 ml cf TBS buffer con- 
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tafnfng 0.05% Tween 20 for 10 minutes. - 

To TBS buffer containing 1% gelatine, there was added a labelled secondary antibody, anti-mouse IgG- 
PAP (horseradish peroxidase. Bio Rad), with a dSutlon of 1/1000. The resulting mixture and the nitrocellulose 
filter were put into a vinyl bag so that the mixture was present in an amount of 2 ml per fitter. Reaction was 

5 effected at room temperature for 2 hours. The reaction mixture was washed three times with 400 ml of TBS 
buffer containing 0.05% Tween 20 for 10 minutes. 

Color formation was effected by immersing the filter into 20 ml of TBS buffer containing 12 mg of 4-chIo- 
ro-1-naphthol (Bio Rad) and hydrogen peroxide. After completion of color formation, the filter was thoroughly 
washed with water, put Into a vinyl bag containing water, and stored In a dark and cold place. 

10 Such a test effected showed that a protein reacting wfth the monoclonal antibody was found at the same 
position (44 Kd) as found in the case of the specific antigen derived from infected chimpanzee liver. This verifies 
that such a specific antigen can be In fact expressed in E cdL The invention thus also relates to a process for 
the In vftro diagnosis of NON-A NON-B hepatitis, which comprises contacting a liver sample and/or a serum 
sample taken from a patient possibly infected with a NON-A NON-B hepatitis with the protein whose formula 

13 appears In claim 3 hereafter or a part thereof for a time and under conditions sufficient to allow for the production 
of a complex between said protein or part thereof with the antibodies contained in the patient sample and detect- 
ing the presence of the immunologic complex, particularly when the patient is suffering from NON-A NON-B 
hepatitis. 

Any part of said protein, or any recombinant, produced by genetic engineering and including the aminoacid 
20 sequence of said protein or part of said protein can be substituted for above-said protein, it being understood 
that the said recombinant protein or part of said protein are specifically recognized by the same antibodies as 
those which recognize said protein. 

In other words the invention relates to all recombinant proteins or protein fragments which bind to antibodies 
contained In a Over extract or serum sample, or both, and originating from a patient suffering from NON-A NON-B 
25 hepatitis. 

The invention also relates to a process for detecting In vitro an Infection by a NON-A NON-B hepatitis vims, 
which process comprises contacting the DNA of claim 4, or a fragment thereof, under suitable hybridization 
conditions, with a sample of liver extract and/or serum sample originating from the patient to be diagnosed and 
in which the nucleic add components had previously been made accessible to hybridization, to form a hybri- 
30 dteation product between said DNA of claim 4 (probe) and the viral DNA of a NON-A NON-6 hepatitis B virus, 
and detecting said hybridization product, particularly In the case where the patient Is indeed infected wfth a 
NON-A NON-B virus. 



38 Claims 

1 . A DNA fragment which contains a base sequence coding for an antigenic protein specifically occurring 
in a host affected with non-A non-B hepatitis, said protein comprising the whole or a part of the amino acid sequ- 
ence represented by the formula : 

40 



48 



80 



88 
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10 



Met Ala Val thr Thr Arg Uu Thr Trp Leu His Glu Lys lie Leu 



20 



30 



Gin Asn Bis Phe Cly Gly Lys Arg Leu Ser Leu Leu Tyr Lys Gly 



40 



Ser Val His Gly Phe His Aen Gly Val Lau Leu Asp Arg Cys Cys 



SO 



60 



Aen Gin Gly Pro Thr Leu Thr Val Ila Tyr Ser Glu Asp Hia He 



70 



lie Gly Ala Tyr Ala Glu Glu Gly Tyr Gin Glu Arg Lys Tyr Ala 



80 



90 



Ser Ila Ila lau Phe Ala Leu Gin Glu Thr Lys He Ser Glu Trp 



100 



Lys Leu Gly Leu Tyr Thr Pro Glu Thr Leu Phe Cys Cys Asp Val 



Ala Lys Tyr 



110 
Asn S< 



Pro Thr Aen Phe Gin 



130 



120 

Ha Asp Gly Arg Asn 



Arg Lys Val lie Mat Asp Leu Lys Thr Met Glu Asn Leu Gly Leu 

140 150 
Thr He Ser Zle Gin Asp Tyr Glu Val Phe Arg 

160 

Leu Asp Glu Arg Lys Ila Lys Gly Val He Glu 

170 180 
Leu Leu Ser Ala Leu Arg Thr Tyr Gin Pro Tyr 

190 

He Leu Leu Leu Gly 



Ala Gin Asn Cys 



Cys Glu Asp Ser 



Leu Arg Lys Ser 



Gly Ser Leu Val Gin Gin Ha Arg 
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.200 210 
Gly Ala Gly Lys Ser Ser Phe Phe Asn Ser Vol Arg Ser Val Phe 

220 

Gin Gly His Val Thr His Gin Ala Leu Val Gly Thr Asn Thr Thr 

230 240 
Gly He Ser Glu Lys Tyr Arg Thr Tyr Ser He Arg Asp Gly Lys 

250 

Asp Gly Lys Tyr Leu Pro Phe lie Leu Cys Asp Ser Leu Gly Leu 

15 260 270 

Ser Glu Lys Glu Gly Gly Leu Cys Met Asp Asp lie Ser Tyr He 



10 



20 



30 



35 



40 



80 



55 



280 

Leu Asn Gly Asn He Arg Asp Arg Tyr Gin Phe Asn Pro Met Glu 

290 300 

Ser He Lys Leu Asn His His Asp Tyr He Asp Ser Pro Ser Leu 



310 

25 X-ys Asp Arg He His Cys Val Ala Phe Val Phe Asp Ala Ser Ser 

3*0 330 
lie Glu Tyr Phe Ser Ser Gin Met He Val Lys He Lys Arg He 



340 

Arg Arg Glu Leu Val Asn Ala Gly Val Val His Val Ala Leu Leu 

350 360 
Thr His Val. Asp Ser Met Asp Leu He Thr Lys Gly Asp Leu He 

370 

Glu He Glu Arg Cys Val Pro Val Arg Ser Lys Leu Glu Glu Val 

380 390 
Gin Arg Lys Leu Gly Phe Ala Leu Ser Asp He Ser Val Val Ser 

% m 400 

A«n Tyr Sex Ser Glu Trp Glu Leu Asp Pro Val Lys Aap V al Leu 
He Leu Ser Ale Leu Arg Arg Met Leu Trp Ala Ala Asp Asp Phe 



t « 430 

Leu Glu Asp Leu Pro Phe Glu Gin He Gly Asn Leu Arg Glu Glu 

440 

He He Asn Cys Ala Gin Gly Lys Lys 



2. The DNA fragment in accordance with claim 1 , In which the base sequence comprises the whole or 
part of the base sequence represented by the formula : 
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10 20 30 40 

ATG GCA GTC ACA ACT CGT TTG ACA TGG TTG CAT GAA AAG ATC 



50 60 70 80 

CTG CAA AAT CAT TTT GGA GGG AAG CGG CTT AGC CTT CTC TAT 



90 100 110 120 

AAG GGT AGT GTC CAT GGA TTC CAT AAT GGA GTT TTG CTT GAC 



130 140 
AGA TGT TGT AAT CAA GGG 



150 160 

ACT CTA ACA GTG ATT TAT AGT 



170 180 190 200 210 

GAA GAT CAT ATT ATT GGA GCA TAT GCA GAA GAG GGT TAC CAG 



220 

GAA AGA AAG TAT 



230 
TCC ATC ATC 



240 250 
TTT GCA CTT CAA GAG 



260 270 2 BO 290 

ACT AAA ATT TCA GAA TGG AAA CTA GGA CTA TAT ACA CCA GAA 



300 310 
ACA CTG TTT TGT TGT GAC 



320 330 
GCA AAA TAT AAC TCC CCA ACT 
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340 350 360 370 

AAT TIC GAG ATA GAT GGA AGA AAT AGA AAA GTG ATT ATG GAC 



380 390 400 410 420 

TTA AAG ACA ATG GAA AAT CTT GGA CTT GCT CAA AAT TGT ACT 



430 440 450 460 

ATC TCT ATT CAG GAT TAT GAA GTT TTT CGA TGC GAA GAT TCA 



470 480 490 500 

CTG GAC GAA AGA AAG ATA AAA GGG GTC ATT GAG CTC AGG AAG 



510 520 530 540 

AGC TTA CTG TCT GCC TTG AGA ACT TAT GAA CCA TAT GGA TCC 



550 560 570 

CTG GTT CAA CAA ATA CGA ATT CTG CTG 



580 

CTG GGT CCA ATT GGA 



590 600 610 620 630 

GCT GGG AAG TCT AGC TTT TTC AAC TCA GTG AGG TCT GTT TTC 



640 650 
CAA GGG CAT GTA ACQ CAT CAG GCT TTG 



660 



670 
ACT AAT ACA 



680 690 700 710 

ACT GGG ATA TCT GAG AAG TAT AGG ACA TAC TCT ATT AGA GAC 



720 730 740 750 

GGG AAA GAT GGC AAA TAC CTG CCA TTT ATT CTG TGT GAC TCA 



760 
CTG GGG 



770 
ACT GAG 



780 
GAA GGC 



790 

CTG TGC ATG GAT GAC 



800 810 820 830 840 

ATA TCC TAC ATC TTG AAC GGT AAC ATT CGT GAT AGA TAC CAG 



850 860 870 880 

TTT AAT CCC ATG GAA TCA ATC AAA TTA AAT CAT CAT GAC TAC 
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890 900 910 920 

ATT GAT TCC CCA TCG CTG AAG GAC AGA ATT CAT TGT GTG GCA 

930 940 950 960 

TTT GTA TTT GAT GCC AGC TCT ATT GAA TAC TTC TCC TCT CAG 

970 980 990 1000 

ATG ATA GTA AAG ATC AAA AGA ATT CGA AGG GAG TTG GTA AAC 

10 10 1020 1030 1040 1050 

GCT GGT GTG GTA CAT GTG GCT TTG CTC ACT CAT GTG GAT AGC 

1060 1070 1080 1090 

ATG GAT CTG ATT ACA AAA GGT GAC CTT ATA GAA ATA GAG AGA 

1100 1110 1120 1130 

TGT GTG CCT GTG AGG TCC AAG CTA GAG GAA GTC CAA AGA AAA 

1140 1150 1160 1170 

CTT GGA TTT GCT CTT TCT GAC ATC TCG GTG GTT AGC AAT TAT 

1180 1190 1200 1210 

TCC TCT GAG TGG GAG CTG GAC CCT GTA AAG GAT GTT CTA ATT 

X220 1230 1240 1250 1260 

CTT TCT GCT CTG AGA CGA ATG CTA TGG GCT GCA GAT GAC TTC 

1270 1280 1290 1300 

TTA GAG GAT TTG CCT TTT GAG CAA ATA GGG AAT CTA AGG GAG 

1310 1320 1330 

GAA ATT ATC AAC TGT GCA CAA GGA AAA AAA 3' 

im^m^m ^^m^m ^^m^m J ' 



wherein the sign •-" represents a base complementary to the base shown Just above each sign. 

3. An expression vector In which a DMA fragment containing a base sequence according to claim 1 or 2 
and coding for an antigen specifically occurring In a host affected with non-A non-B hepatitis is Introduced Into 
a cloning site present downstream from a promoter of said vector. 

4. The expression vector in accordance with claim 3, In which the promoter Is controllable by a regulatory 

factor* 

5. The expression vector in accordance with claim 3, in which the promoter operates In a microorganism. 

6. The expression vector in accordance with claim 3, In which the promoter operates In an eukaryote. 

7. A transfbrmant obtained by transforming a host with an expression vector in which a DNA fragment con- 
taining a base sequence according to claim 1 or 2 and coding for an antigen specifically occurring In a host 
affected with non-A non-B hepatitis is Introduced into a cloning site present downstream from a promoter of 
said vector. 
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10 



8. The bansformant in accordance to Calm 7. In which the host is Escherichia^ °r ^ni^bab 

9 A process for producing an antigen occuring specifically in a host affected 
cornp^in^dudnVaD^fragment containing a base sequence according * Jafcnl or 2 
saw specLlly occuring antigen into a cloning site present downstream 

ressten, iniroduclng the expression vector containg said DNA fragment Into a host culturing said transformed. 

and collecting the produced and accumulated antigen. ^„ te -«nn „ ih/«r aamole 

10. Process for the In vitro diagnosis of norM non-B hepatitis wh«h comprises ^contacfl hg a Irver sample 
and/or a serum sample tetenTiom a patient suspected of being infected with anon-A j^*^*^* 
3n whose sequence appears m daim 1 . or a part thereof, for a time and un * r ^^^£*S 
Ke producZof a compTbetween said protein or a partthereof with the antibodies J"*^* 
smpleTd detecting the presence of the immunological complex, particularly when the patient is suffering from 
noivA nort-B hepatitis. 



id Revindications 

1. Fragment cfADN qui contient une sequence de bases codant pour une protelne a ^"^""~"^ 
specm^Tnt chez un hote atteint de ('hepatite noivA non-B. ladlte proteins comprenant la totalite ou une 
partis de la sequence <f acWss amines representee par la IbrrnuJe : 



20 



25 



30 



35 



40 



48 



80 



55 
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10 

Het Ala Vel Thr Thr Arg Leu Tar Trp Leu Bis Glu Lys Zla Leu 

20 30 
Gin Asa His Fhe Gly Gly Lys Arg Leu Ser Leu Leu Tyr Lys Gly 

40 

Ser Val His Gly Fhe His Aan Gly Vol Leu Leu Asp Arg Cys Cys 

50 <0 
Asa Gin Gly Pro Thr Leu Thr Val lie tyr Ser Glu Asp Els Ha 

70 

Zle Gly Ala Tyr Ala Glu Glu Gly Tyr Gin Glu Arg Lys Tyr Ala 

•0 90 
Ser Zle Zle Leu Fhe Ala Leu Gla Glu Thr Lys Zle Ser Glu Trp 

100 

Lys Leu Gly Leu Tyr Thr Pro Glu Thr Leu Fhe Cys Cys Asp Val 

110 120 
Ala Lys Tyr Ass Ser Pro Thr Asa Phe Gla Zle Asp Gly Arg Asa 



130 

Arg Lys Val Zle Met Asp Leu Lys Tar Mat Glu Asa Leu Gly Leu 

140 130 
Ala Gla Asa Cys Thr Zla Ser Zle Gla Asp Tyr Glu Val Phe Arg 

160 

Cys Glu -Asp Ser Leu Asp Glu Arg Lys Zla Lys Gly Val Zla Glu 



170 

Leu Arg Lys Ser Leu Leu Ser Ala Leu Arg Thr 



180 

Tyr Glu Pro Tyr 



190 



Gly Ser Leu Val Gla Gin Zla Arg Zle Leu Leu Leu Gly Pro Zle 
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200 210 

< Gly Ala Cly Lya Ser Ser Pha Phe Asn Ser Val Arg Ser Val Pha 

220 

Gin Gly His Val Thr His Gin Ala Leu Val Gly Thr Asn Thr Thr 

230 240 
Gly Zla Ser Glu Lys Tyr Arg Thr Tyr Sar lie Arg Asp Gly Lys 

250 

Asp Gly Lys Tyr Leu Pre Pha Zle Leu Cys Asp Ser Leu Gly Leu 

260 270 

Ser Glu Lys Glu Gly Gly Leu Cys Met Asp Asp 11a Ser Tyr lie 

280 

Leu Asn Gly Asn Xla Arg Asp Arg Tyr Gla Phe Asn Pro Met Glu 

290 300 
Ser lie Lys Leu Asn His His Asp Tyr lie Asp Ser Pro Ser Leu 

310 

Lys Asp Arg lie His Cys Val Ala Pha Val Pha Asp Ala Sar Ser 

320 230 
Xla Glu Tyr Phe Sar Sar Gin Met Xla Val Lys Xla Lys Arg lie 

340 

Arg Arg Glu Leu Val Asn Ala Gly Val Val His Val Ala Leu Leu 

350 360 
Thr His Val Asp Ser Met Asp Leu Xla Thr Lys Gly Asp Leu Xla 

370 

Glu Xla Glu Arg Cys Val Pro Val Arg Ser Lys Leu Glu Glu Val 

380 390 
Gla Arg Lys Leu Gly Pha Ala Leu Sar Asp Xla Sar Val Val Ser 



* _ 400 

Asn Tyr Sar Sar Glu Trp Glu Leu Asp Pro Val Lya Asp Val 



400 

Leu 
41 ° 

He leu Ser Ala Leu Arg Arg Met Leu Trp Ala Ala Asp Asp Pna 
Leu Glu Asp Leu Pro Phe Glu GOn Um Asn Leu Arg Glu Glu 
He lie Asn Cys Ala Gla Gly Lya Lys **♦ . 



2. Fragment cf AON aelon la rwendicaUon 1, dans lequel la sequence de bases comprend la totaUte 
una partto de la sequence de bases representee par la fomudo : 
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10 20 30 40 

5; ATG CCA GTG ACA ACT CGT TTO ACA TCG TTC CAT GAA AAG ATC 

SO 60 70 80 

CTG CAA AAT CAT TTT GGA GGG AAG CGG CTT AGC CTT CTC TAT 



10 



90 100 110 120 

AAG GGT AGT GTC CAT GGA TTC CAT AAT GGA GTT TTG CTT GAC 



15 



130 140 ISO 160 

AGA TGT TGT AAT CAA GGG CCT ACT CTA ACA GTG ATT TAT AGT 



20 



170 180 190 200 210 

GAA GAT CAT ATT ATT GGA GCA TAT GCA GAA GAG GGT TAC CAG 



28 



30 



220 230 
GAA AGA AAG TAT GCT TCC ATC ATC 



240 250 
TTT GCA CTT CAA GAG- 



260 270 280 290 

ACT AAA ATT TCA GAA TGG AAA CTA GGA CTA TAT ACA CCA GAA 



300 310 320 330 

ACA CTG TTT TGT TGT GAC GTT GCA AAA TAT AAC TCC CCA ACT 



35 



40 



45 



50 



55 
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340 3S0 36b 310 

AAT TTC CAG ATA GAT GGA AGA AAT AGA AAA GTG ATT ATG GAC 



380 390 400 410 420 

TTA AAG ACA ATG GAA AAT CTT GGA CTT GCT CAA AAT TGT ACT 



430 440 450 460 

ATC TCT ATT CAG GAT TAT GAA GTT TTT CGA TGC GAA GAT TCA 



470 480 490 500 

CTG GAC GAA AGA AAG ATA AAA GGG GTC ATT GAG CTC AGG AAG 



510 520 530 540 

AGC TTA CTG TCT GCC TTG AGA ACT TAT GAA CCA TAT GGA TCC 



550 560 570 580 

CTG GTT CAA CAA ATA CGA ATT CTG CTG CTG GGT CCA ATT GGA 



590 600 610 620 

GCT GGG AAG TCT AGC TTT TTC AAC TCA GTG AGG 



630 
GTT TTC 



640 650 660 670 

CAA GGG CAT GTA ACG CAT CAG GCT TTG GTG GGC ACT AAT ACA 



680 690 700 710 

ACT GGG ATA TCT GAG AAG TAT AGG ACA TAC TCT ATT AGA GAC 



720 730 740 750 

GGG AAA GAT GGC AAA TAC CTG CCA TTT ATT CTG TGT GAC TCA 



760 770 780 790 

CTG GGG CTG AGT GAG AAA GAA GGC GGC CTG TGC ATG GAT GAC 



800 810 820 830 840 

ATA TCC TAC ATC TTG AAC GGT AAC ATT CGT GAT AGA TAC CAG 



850 860 870 880 

TTT AAT CCC ATG GAA TCA ATC AAA TTA AAT CAT CAT GAC TAC 
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890 900 910 920 

ATT GAT TCC CCA TCG CTG AAG GAC AGA ATT CAT TGT GTG GCA 



930 940 950 960 

TTT GTA TTT GAT GCC AGC TCT ATT GAA TAC TTC TCC TCT CAG 



970 980 990 1000 

ATG ATA GTA AAG ATC AAA AGA ATT CGA AGG GAG TTG GTA AAC 



1010 1020 1030 1040 1050 

GCT GGT GTG GTA CAT GTG GCT TTG CTC ACT CAT GTG GAT AGC 



1060 1070 1080 - 1090 

ATG GAT CTG ATT ACA AAA GGT GAC CTT ATA GAA ATA GAG AGA 



1100 1110 1120 1130 

TGT GTG CCT GTG AGG TCC AAG CTA GAG GAA GTC CAA AGA AAA 



1140 1150 1160 1170 

CTT GGA TTT GCT CTT TCT GAC ATC TCG GTG GTT AGC AAT TAT 



1180 1190 1200 1210 

TCC TCT GAG .TGG GAG CTG GAC CCT GTA AAG GAT GTT CTA ATT 



1220 1230 1240 1250 1260 

CTT TCT GCT CTG AGA CGA ATG CTA TGG GCT GCA GAT GAC TTC 



1270 1280 1290 1300 

TTA GAG GAT TTG CCT TTT GAG CAA ATA GGG AAT CTA AGG GAG 



1310 1320 1330 

GAA ATT ATC AAC TGT GCA CAA GGA AAA AAA 3* 



dans tequalle la eigne "-" represente una base complementaire da la base representee juste au-dessus da 
cheque eigne. 

3. Vectawd'exprasslon dans laqual un fragment tfADN covenant unesec^jence debases telle que diflnie 
Ala rave rafication 1 ou2stcodant pour unanttgene rencontre spedfiquementchezunhOte attaint derhepatita 
rtorvA non-B, est Introduit dans un sla da donage prtaant en aval d*unptomoteurdudRvecteur. 

4. Veetaur d'exprassion aeton la revendlcation 3, dana lequel le promotaur paut Aire control* par un facteur 
da regulation. 

5. Vecteurd' expression aeton la revendlcation 3, dans laqual la prom o taur opera dansunmlcrooroantane, 

6. Vecteurd' express ion salon la revendlcation 3, dans lequel le promotaur opera dans un eucaryote. 

7. Transtbimant obtami par transformation {Tun note par un veetaur d'exprassion dana lequel un fragment 
d'AON con tenant una sequence de bases telle que defirde a la revendlcation 1 ou 2 at codant pour un antigene 
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renoontri spdcifiquement chez un hGte attefnt de fhgpatfte non-A non-B, est introduft dans un site de clonage 
present en aval d'un promoteur dudit vecteur. 

8. Transformant aeton la revendlcatlon 7, dans lequel I'hdte est Escherichia cofl ou Bacillus subtills. 

9. Proc6d6 de production d'un antigdne rencontrd sp6cffiquement chez un hOte attaint de ITi6patfte non-A 
s non-B, comprenant introduction d'un fragment d'AON contenant una sequence de bases telle que d6flnte a 

la revendlcatlon 1 ou 2 et codant pour ledlt antigens rencontn* sp6ch1quement dans un site de donage present 
en aval (fun promoteur d'un vecteur <f expression, introduction du vecteur d f expression contenant ledlt frag- 
ment d'AON dans un h Ate, la culture dudit tr ansfo rmant, et la r6cup6ration de i'antfgine produit et accumul*. 

10. Proc$d6 pour le diagnostic In vttro de rh6paWe non-A non-6, qui comprend la mise en contact (fun 
10 fehantfllon de foie et/ou d'un tehantOion desfrum prtievft chez un patient soupgonn* Mrs Infect* par una hepa- 
tite non-A non-B, avec la prottlne dont la sequence apparalt & la revendlcation 1, ou une partie de cefle-ci, 
pendant un laps de temps suffisant et dans dee conditions sulRsahtss pour permettre la production (fun 
complexe entre ladite prottine ou une partie de celle-ci, avec les anticorps contenus dans r*chantfilon du 
patient, et la detection da la presence du complexe Immunologique, en partfcuJier, toreque le patient souffre 

13 <fune h6patite non-A non-B. 



PatantansprQche 

20 1. DNArFragment, das efne fur etn antigenes Protein, das spezfflsch in einem mft non-A non-B Hepatitis 
befallenen Wirt vorkornmt, kodierende Basensequenz enthfiit, wobei das Protein die ganze oder einen Tett der 
durch die Forme! dargesteHten Amlnosfiuresequenz enthdlt : 



90 



35 



40 



45 



50 



55 
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10 



15 



20 



10 

Met Ala Val Thr Thr Arg Leu Thr Trp Leu His Glu Lys lie Leu 

20 30 
Gin Asn Bis Phe Gly Gly Lys Arg Leu Ser Leu Leu Tyr Lys Gly 

40 

Ser Val Bis Gly Phe Bis Asa Gly Val Leu Leu Xsp Xrg Cys Cys 

50 (0 
Asn Gin Gly Pro Thr Leu Thr Vol I1a Tyr . Ser Glu Asp Bis Zle 

70 

Zle Gly Ala Tyr Ala Glu Glu Gly Tyr Gin Glu Arg Lys Tyr Ala 

80 , 90 

Ser Zle Zle Leu Phe Ala Leu Gla Glu Thr Lys Zle Ser Glu Trp 

100 

Lys Leu Gly Leu Tyr Thr Pro Glu Thr Leu Phe Cys Cys Asp Val 



49 



CO 



110 

Ala Lys Tyr Asn Ser 



120 

Pro Thr Asn Phe Gin Zle Asp Gly Arg Asn 



30 



38 



130 

Arg Lys Val Zle Met Asp Leu Lys Thr Met Glu Asn Leu Gly Leu 



140 



150 



Ala Gin Asn Cys Thr Zle Ser Ila Gin Asp Tyr Glu Val Phe Arg 

160 

Cys Glu Asp Ser Leu Asp Glu Arg Lys lie Lys Gly Val Zle Glu 



40 



170 180 
Leu Arg Lys Ser Leu Leu Ser Ala Leu Arg Thr Tyr Glu Fro Tyr 

190 

Gly Ser Leu Val Gin Gin Zla Arg Zle Leu Leu Leu Gly Pro Zle 



65 
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200 210 
CCly Ala Gly Lys Set Ser Phe Phc Asn Ser Val Arg Ser Val Phe 

■ 

220 

<Gln Gly His Val Thr His Gin Ala Leu Val Gly Thr Asn Thr Thr 

230 240 
Gly lie Ser Glu Lys Tyr Arg Thr Tyr Ser lie Arg Asp Gly Lys 

250 

Asp Gly Lys Tyr Leu Fro Phe lie Leu Cys Asp Ser Leu Gly Leu 

260 270 
Ser Glu Lys Glu Gly Gly Leu Cys Met Asp Asp lie Ser Tyr lie 

280 

Leu Asn Gly Asn lie Arg Asp Arg Tyr Gin Pbe Asn Pro Met Glu 

290 300 
Ser He Lys Leu Asn His His Asp Tyr He Asp Ser Pro Ser Leu 

310 

Lys Asp Arg He His Cys Val Ala Phe Val Pbe Asp Ala Ser Ser 

320 330 
He Glu Tyr Phe Ser Ser Gin Met He Val Lys He Lys Arg He 

340 

Arg Arg Glu Leu Val Asn Ala Gly Val Val His Val Ala Leu Leu 

350 360 
Thr His Val Asp Ser Met Asp Leu He Thr Lys Gly Asp Leu He 

370 

Glu He Glu Arg Cys Val Pro Val Arg Ser Lys Leu Glu Glu Val 

380 390 
Gin. Arg Lys Leu Gly Phe Ala Leu Ser Asp He Ser Val Val Ser 



1 m. < 00 

Asn Tyr Ser Ser Glu Trp Glu Leu Asp Pro Val Lys Asp Val Leu 

410 420 
He Leu Ser Ala Leu Arg Arg Met Leu Trp Ala Ala Asp Asp Phe 

430 

Leu Glu Asp Leu Pro Phe Glu Gin He Gly Asn Leu Arg Glu Glu 

440 

lie He Asn Cys Ala Gin Gly Lys Lys 



2. DMA-Fragment nach Anspruch 1, bei dem die Basensequenz die ganze Oder elnen Tefl der durch die 
Formel daigestellten Phasensequenz enthflit : 
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10 



16 



20 



25 



30 



10 20 30 40 
5' ATG GCA GTG ACA ACT CGT TTG ACA TGG TTG CAT GAA AAG ATC 
3" — 

SO 60 70 80 

CTG CAA AAT CAT TTT GGA GGG AAG CGG CTT AGC CTT CTC TAT 

90 100 110 120 

AAG GGT AGT GTC CAT GGA TTC CAT AAT GGA GTT TTG CTT GAC 

130 140 150 160 

AGA TGT TGT AAT CAA GGG CCT ACT CTA ACA GTG ATT TAT AGT 

170 180 190 200 210 

GAA GAT CAT ATT ATT GGA GCA TAT GCA GAA GAG GGT TAC CAG 

220 230 240 250 

GAA AGA AAG TAT GCT TCC ATC ATC CTT TTT GCA CTT CAA GAG 

260 270 280 290 

ACT AAA ATT TCA GAA TGG AAA CTA GGA CTA TAT ACA CCA GAA 

300 310 320 330 

ACA CTG TTT TGT TGT GAC GTT GCA AAA TAT AAC TCC CCA ACT 



35 



40 



46 



50 



55 
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340 350 360 370 

AAT TTC CAG ATA GAT GGA AGA AAT AGA AAA GTG ATT ATG GAC 

380 390 400 410 420 

TTA AAG ACA ATG GAA AAT CTT GGA CTT GCT CAA AAT TGT ACT 

430 440 450 450 

ATC TCP ATT CAG GAT TAT GAA GTT TTT CGA TGC GAA GAT TCA 



470 480 490 500 

CTG GAC GAA AGA AAG ATA AAA GGG GTC ATT GAG CTC AGG AAG 

510 520 530 540 

AGC TTA CTG TCT GCC TTG AGA ACT TAT GAA CCA TAT GGA TCC 

550 560 570 580 

CTG GTT CAA CAA ATA CGA ATT CTG CTG CTG GGT CCA ATT GGA 

590 600 610 «0 $30 

GCT GGG AAG TCT AGC TTT TTC AAC TCA GTG AGC TCT GTT TTC 

640 650 660 670 

CAA GGG CAT GTA ACG CAT CAG GCT TTG GTG GGC ACT AAT ACA 

680 690 700 710 

ACT GGG ATA TCT GAG AAG TAT AGG ACA TAC TCT ATT AGA GAC 

720 730 740 750 

GGG AAA GAT GGC AAA TAC CTG CCA TTT ATT CTG TGT GAC TCA 

760 770 780 790 

CTG GGG CTG AGT GAG AAA GAA GGC GGC CTG TGC ATG GAT GAC 

800 810 820 830 840 

ATA TCC TAC ATC TTG AAC GGT AAC ATT CGT GAT AGA TAC CAG 



850 860 870 880 

TTT AAT CCC ATG GAA TCA ATC AAA TTA AAT CAT CAT GAC TAC 
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890 900 910 920 

ATT GAT TCC CCA TCG CTG AAG GAC AGA ATT CAT TGT GTG GCA 



930 940 950 960 

TTT GTA TTT GAT GCC AGC TCT ATT GAA TAC TTC TCC TCT CAG 



970 980 990 1000 

ATG ATA GTA AAG ATC AAA AGA ATT CGA AGG GAG TTG GTA AAC 



1010 1020 1030 1040 1050 

GCT GGT GTG GTA CAT GTG GCT TTG CTC ACT CAT GTG GAT AGC 



1060 1070 1080 1090 

ATG GAT CTG ATT ACA AAA GGT GAC CTT ATA GAA ATA GAG AGA 



1100 1110 H20 1130 

TGT GTG CCT GTG AGG TCC AAG CTA GAG GAA GTC CAA AGA AAA 



1140 1150 1160 1170 

CTT GGA TTT GCT CTT TCT GAC ATC TCG CTG GTT AGC AAT TAT 



1180 1190 1200 1210 

TCC TCT GAG TGG GAG CTG GAC CCT GTA AAG GAT GTT CTA ATT 



1220 1230 1240 1250 1260 

CTT TCT GCT CTG AGA CGA ATG CTA TGG GCT GCA GAT GAC TTC 



1270 1280 1290 1300 

TTA GAG GAT TTG CCT TTT GAG CAA ATA GGG AAT CTA AGG GAG 



1310 1320 1330 

GAA ATT ATC AAC TGT GCA CAA GGA AAA AAA 3 9 

wobet "-"jswefls die zur oTrekt darObemtahenden Base komplementire Base darstellt 

3. Expresstonsvektor, bel dem ein DNA-Fragment, das eine Basensequenz nach Ampruch 1 0der 2 enthSIt 
und fQr ein Antigen kodiert, das spazlfbch in einem mit non-A non-B Hepatitis befallenen Wlrtauftrtt, in eine 
stromabwdrts vom Promotor des Vektors vortmndene Klonierungsstelle eingeffihrt wtrd. 

4. Expresstonsvektor nach Anspruch 3, bei dem der Promotor durch einen Regiiatiortsfaktor kontrofllerbar 

ist 

5. Expressionsvektor nach Anspruch 3, bei dem der Promotor in einem Mikroorganismus wiricsam ist 

6. Expressionsvektor nach Anspruch 3, bei dem der Promotor in einem Eukaryorrten wirksam ist 

7. Tra nsf or man t e . erhalten durch Transformieren elnes Wirtes mit einem Expressionsvektor, bei dem ein 
DNA-Fragmerrt, das eine Basensequenz nach Anspruch 1 Oder 2 enthStt, die fQr ein Antigen kodiert, das spe- 

29 
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zffisch in einem mit non-A non-B Hepatitis befallenen Wirt auftritt, fn eine stromabwarts vom Promotor das Vek- 
tora vorhandene Klonienjngsstelfe eingeffihrt wtrd. 

8. Transformante nach Anspruch 7, bei der der Wirt Escherichia coll oder Bacillus subtiifs tst 

9. Verfahren zur Herstellung eines Antigens, das spezifisch in einem mit non-A non-B Hepatitis befallenen 
5 Wirt vorkommt, umfassend die Schritte : EinfOhren efnes DNA-Fragments, das eine Basensequenz nach 

Anspruch 1 oder 2 enthSI t, die fQr das spezifisch vorkommende Antigen kodiert, in eine stromabwarts vom Pro- 
motor eines Exprasionsvektors vorhandene KlonlerungssteUe, EinfOhren des das DNA-Fragment enthal ten- 
den Expressionsvektora in einen Wirt, Kultivieren der Transformanten und Oewinnung des produzierten und 
akkumullerten Antigens. 

10 1 0. Verfahren zur in vitro Diagnose von non-A non-B Hepatitis, umfassend die Schrftte : in Kontakt bringen 
einer Leberprobe und/oder einer Serum probe, die von einem Patienten mit Verdacht auf eine non-A non-B 
Hepatitisinfektion entnommen wurde, mit dem Protein mit einer Sequenz wie in Anspruch 1, oder einem Ten 
davon, fQr eine bestimmte Zeft und unter Bedingungen, die ausreichend sind fOr die Komplexbfidung zwischen 
dem Protein, oder einem Tail davon, mit dem in der Patientenprobe enthaltenen Antikdrpem, und Nachwets 

15 der Anwesenheit des immunologischen Kompiexes, insbesondere wenn der Patient an non-A non-B Hepatitis 
lekJet 



20 



25 



30 



35 



40 



45 



00 
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Fig. la 

10 20 30 

5 » ATG GCA GTG ACA ACT CGT TTG ACA TGG TTG 
3' " 

40 50 60 

CAT GAA AAG ATC CTG CAA AAT CAT TTT GGA 

70 80 90 

225 £62 SSS SSS h9£ £H SIS 1^1 ^2 ggt 

100 110 120 

AGT GTC CAT GGA TTC CAT AAT GGA GTT TTG 

130 140 ISO 

CTT GAC AGA TGT TGT AAT CAA GGG CCT ACT 

160 170 180 

S£& b£b 512 ATT TAT AGT GAA GAT CAT ATT 

190 200 210 

ATT GGA GCA TAT GCA GAA GAG GGT TAC CAG 

220 230 240 

S£A AGA AAG TAT GCT TCC ATC ATC CTT TTT 

250 260 270 

GCA CTT CAA GAG ACT AAA ATT TCA GAA TGG 

280 290 300 

AAA CTA GGA CTA TAT ACA CCA GAA ACA CTG 
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Pig. lb 



310 320 330 

TTT TCT TOT GAC GOT GGA AAA TAT AAC TCC 



340 350 360 

9£b ACT AAT TTC CAG ATA GAT GGA AGA AAT 



370 380 390 

AAA GTG ATT ATG GAC TTA AAG ACA AJG 



400 410 420 

gAA AAT CTT GGA COT GCT CAA AAT TCT ACT 



430 440 450 

ATC TCT ATT CAG §AJ TAT GAA GTT OTT CGA 



460 470 480 

SSS Qhh §hl 2Qb CTG GAC GAA AGA AAG ATA 



490 500 510 

AAA GGG GTC ATT GAG CTC AGG AAG AGC TTA 



520 530 540 

CTG TCT GCC TTG AGA ACT TAT GAA CCA TAT 



550 560 570 

GGA TCC CTG GTT CAA CAA ATA CGA ATT CTG 



580 590 600 

SIS SSS §§£ SS& ATT GGA GCT GGG AAG TCT 
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Fig. 1c 



610 620 630 

AGC TTT TTC AAC TCA GTG A66 TCT GTT TTC 



640 650 660 

GGG CAT GTA ACG CAT CAG GCT TTG GTG 



670 680 690 

ACT AAT ACA ACT GGG ATA TCT GAG AAG 



700 710 720 

TAT AGG ACA TAG TCT ATT AGA GAC GGG AAA 



GAT GGC 



730 
AAA TAC 



740 750 
CCA TTT ATT CTG TGT 



760 770 780 

GAC TCA CTG GGG CTG AGT GAG AAA GAA GGC 



790 800 810 

GGC CTG TG£ ATG GAT GAC ATA TCC TAC ATC 



820 830 840 

TTG AAC GGT AAC ATT CGT GAT AGA TAC CAG 



850 860 870 

TTT AAT CCC ATG GAA TCA ATC AAA TTA AAT 



880 890 900 

CAT CAT GAC TAC ATT GAT TCC CCA TCG CTG 
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Fig. Id 



910 920 930 

SSS SSS SSS AJT CAT TGT GJG GCA TTT GTA 



940 950 960 

SSS SSS SSS AGC TCT ATT GAA TAC TTC TCC 



970 980 990 

TCT CAG ATG ATA GTA AAG ATC AAA AGA ATT 



1000 1010 1020 

SSS SSS SSS SSS SSS SSS SSS SSS SSS SSS 



1030 1040 1050 

CAT GTG GgT JTG CTC ACT CAT GTG GAT AGC 



1060 1070 1080 

SSS SSS SSS ass SSS SSS SSS SSS SSS SSS 



1090 1100 mo 

GAA ATA GAG AGA TGT GTG CCS SSS SSS SSS 



1120 1130 1140 

SSS SSS SSS SSS SSS SSS SSS SSS SSS SSS 



1150 1160 1170 

TTT GCT CTT TCT GAC ATC TCG GTG GTT AGC 



1180 1190 1200 

SSS SSS SSS SSS SSS SSS SSS SSS SSS SSS 
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Fig. le 



1210 1220 1230 

GTA AAG GAT GTT CTA ATT CTT TCT GCT CTG 



1240 1250 1260 

AGA CGA ATG CTA TGG GCT GCA GAT GAC TTC 



1270 1280 1290 

TTA GAG GAT TTG CCT TTT GAG CAA ATA GGG 



1300 1310 1320 

AAT CTA AGG GAG GAA ATT ATC AAC TGT GCA 



1330 

CAA GGA AAA AAA 3' 

5 , 
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Fig. 2 



AAAAATTTATTTGCTTTCAGGAAAATTTTTCTGT 
TTTTTAAATAAACGAAAGTCCTTTTAAAAAGACA 



ATAATGTGTGGAATTGTGAGCGGATAACAATTTC 
TATTACACACCTTAACACTCGCCTATTGTTAAAG 



36 



EP 0 293 274 B1 



o<0 

©on 

u u 
u o 

H CO 
Q C 

23 



m 

23 

*h 
< 

S3 

© o > 

S3 

H n 
£4 a 

8* 



Ot 



O 9 

63 



SO 
CM 



3 
rH 

O 

8 

0* 



f2 * 

in 

CM «C 0 

*H 
O 

63 



O tf 0 
10 < rH 

moo 

O 4J 



19 n 



s < 

u a 

53 

O 4J 
< H 



O rH 



3s 

o < o» 

23 
3*- 

MOO 

53 

oti o 

rH 

§3 



o o to 
cm O 
^ H U 

il 

H 01 

-»o > 

rH 
O 

a 

< to 

o3< 
o 

5 o 



o 

C* £ rH 

«n«< h 
O >% 



12 £ 

23 



C 

rH 

o 

r* 

<3 H 

So 
J 

23 



O O 0 
?! 9 

£2 

U M 
O 01 

< CO 

o n 

° 3 * 

< i4 

^ O o» 

©So 

so 

y ^ 

Sir 

o o 
© < m 

sis 

< o 

< w 

O b 

as 

rH 

o 
o a 

33 

O 0 

co 

SO 
CO 

< rH 

O O 



© O 0 

m v »J 

O 0 

< 0> 
© O U 



in 



m 



< 0) 

H 

O 

< e 

< rH 
U O 



O 0 

82 

o 

CO 

moo 

H M 

o a. 

< 0 

© 2 »h 
o o 

Sir 

IS 1 

©<< 

^ O 0 

1:2 

p o 

H CO 



as 
in 



©< d 

© < H 
O 0> 

^£ 

o > 

M 
O 
CO 

O rH 

S2 

0) 
CO 

CO 

my e 

23 

U 01 

r 

Ei 

© O M 

in < co 
H M 

a 01 
6 co 

o 0 



© 

so 
m 



rH 

o 



H id 
8 < 
>i 

rH 

O 

© < H 

in 

u a 
o o 

g0 
a 



37 



EP 0 293 274 B1 



° f2 
SO < 



a 9 

<< r-l 
O O 

o y © 
in r w 

< © 

fH 
O 

H u 



co 
< 



NO 



3 ~4 

o 

o > 



8 a 
o w 

10 4 H 

3 s 



© o a 

C3 9 

82 

OHH 
H<H 

qs 



& 

3 O 
OH Qi 

cn < to 
\o 3 < 

4 a 

as 

Sir 

CJ C9 

gu a 
to 
< 

la 

< M 

U © 
O H CO 

I 



ops 

co 5 © 
&t >J 

o u 
o u © 

r* H CO 

< © 

< M 

y a 

< m 
3< 

o 82 
r* p jj 

g& 
82 

lAOH 

WO 

y >* 

So 

9 

C9 



O 
P* 



3 



O 9 

5o 

Ej M 
O 0) 
< CO 

§9 

O 9 

82 

© 
CO 



O jH CD 
00 5 S 

32 

< 9 

£3 



0* 



o 



CM 



2? 

«H 

§M 
0) 
CO 

a o 
a o 

u M 

a a* 
52 

a 3 



CO 

3 < 

H pi 

8S 

O < H 

cn 

S3 

u c 

< CO 

< < 



cn 



CO 
GO 



h cu 

H A3 
U 1-4 

S< 

& >t 

h a 

US 

a a 

32 



S >i 
go < *J 

g9 
2 

O U 
O © 
H CO 

CO 

O U 
M 0 

CO 

H a 

< CO 

3 < 

O < H 
CO O M 



o a 

< CO 

3< 
a a 



o < o» 
vo c3 M 
on o < 



1:2 

CO 



o 

in 



(9 CO 



Vff 



o o > 

< M 



O 4i 



3 o 



cn 



© 

CO 



u u 

g© 
J3 
04 

a w 
0 ^ > 

cn 

3 o 

B2 

< M 

© 

CO 

cn o u 
3 © 

<t GO 

a « 

§3 

tj a 

33 



o p <u 

© 

< CO 

h a 
32 

P iH 
O H M 
HO> 
o . 

Ox 

< H 

S9 

o 

O p. 9 

-£2 

O (4 9 

on < -#4 

cn 0 S 

< 

m 

S3 

9 

2 

9 

§1 



38 



EP 0 293 274 B1 



SO 



P (9 Q 

8 © 

H CO 
O &> 

OH 

u cu 

§3 

o > 

if 

3 o 

< © 

H H 

< M 

9 
H 

o 

HH 
9 

3 

55 

E4 >, 

Q H 
OO 

a 

$ 

< H 

g9 

32 



O 

in 



o 



OH c 

S © 

< co 

o> 

id 

H > 

HO U 

< M 

o8S 



M 
H 
H 



M 
H CO 

go 
3 

J 

CU 
9 

3 

a 

e 

H 

o 

S3 

©o> 

cn 

©< 3 
H < H 

3o 

O 9 

oo 

£ 9 

62 



© 3 u 

M < < 
H 

O 9 

53 

Q H 

H u 

© O © 
C* £4 CO 
H 

H §« 9 

< H 
g 9 

© O 3 

H H « 

O > 
S<2 



J* 

O < H 

•H O > 

H _ 

*• o 

o u 
o a* 

q a 

S9 
V 

<H 

H O 9 
< iH 
3 O 



O 

in 



9 

fH 

o 
© 

CO 



q u 
u © 

H CO 



O H C 
so < a 

CM < < 
fH 

CD >i 

OH 

OO 

< © 
friH 

< M 



in U O 

CM 

H O 9 
< H 
OO 

t« fU 

Ei O 
O M 
O O 0* 

CM O 9 
H CU 

55 

OO 

O < 9 
Eh 

CM H 



3 

© 

as 



q cu 

55 

CM 3 < 

H 
< 



CM 



o« 
o cu 

M 



(4 V4 

IS" 



CM < 9 
O 4J 

Si 

§3 



o* 

oh* 
o 

3r 



H 

o 

en 

CM U O 



CM 



CM 



a- 

o c 

$2 

4 M 

< M 

< 3 
fC H 

OO 

q 9 
o o 

o » 

<< 9 

53 



39 



EP 0 293 274 B1 



o < 

•SB 



© XD O 
vo O U 

h4 



a a 



© u u 





n o O 



o o u 
o u 



CO U g 



C9 



8 
s 




en 



40 



EP0293274B1 





41 



EP 0 293 274 B1 




42 



EP 0 293 274 B1 



Fig. 5 




Heat treatment 



Re m anneal 

DNA polymerase (Klenow 
T4DNA Ugase+4dNTP 



'Hindi 
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Fig. 6 




Heat treatment 
| Re -anneal 

| DNA polymerasefKlencw enzyme) 

I T4 DNA tigase 
+4dNTP 
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Fig.7 
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